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THE   PRESIDENT'S  OPENING  ADDRESS,  SESSION  1898-99.* 

In  opening  the  Seesion,  I  propose  to  refer  to  t!ie  j^rogress  of  geographical" 
work  since  we  last  met,  and  to  dwell  more  eapecially  on  the  outlook  as 
regards  the  prospects  of  antarctic  exploration  ;  for  that  must  be  the 
point  of  chief  interest,  not  only  to  geographers^  but  to  men  of  science 
generally,  nntil  the  work  is  done. 

I  would  first,  however,  congratulate  the  Society  on  the  unusually 
hifge  increase  to  our  numbers  which  has  just  been  announced,  and  which 
must  be  looked  upon  as  an  auspicious  commencement  of  our  Session. 

In  Africa  there  has  been  considerable  activity  among  travellers, 
chiefly  with  a  view  to  connecting  earlier  work,  and  making  supple- 
mentary surveys ;  although  the  diligence  of  our  explorers  has,  in  some 
cases,  led  to  new  discoveries.  Major  Gibbons  is  continuing  his  ex- 
ploring work  in  the  region  of  the  upper  Zambezi ;  and  Mr.  L.  A.  Wallace 
has  made  a  complete  circuit  of  Lake  Rukwa,  and  has  ascertained  tho 
character  of  itd  drainage.  Mr.  J.  E,  8.  Moore,  assisted,  I  believe,  by 
grants  from  the  Royal  Society,  has  already  investigated  the  remarkable- 
fauna  of  Lake  Tanganyika;  and  his  researches  will  throw  light  on  the 
changes  which  have  taken  place  in  the  land  conformation  of  Central 
Africa.  This  observant  traveller  is  now  arranging  to  undertake  the 
further  investigation  of  Lake  Tanganyika  and  the  region  around  its 
shores,  ats  well  aa  the  exploration  of  the  almost  unknown  stretch  between 
the  north  end  of  Lake  Tanganyika  and  Lake  Albert  Edward.  The 
officers  in  LTganda  have  continued  tx>  give  their  attention  to  the 
geography  of  that  region.  We  have  received  a  report  from  Lieut, 
Claud  Hobart,  of  the  Grenadier  Guards,  respecting  the  discovery  of  a 
lake  by  him  to  the  west  of  the  Victoria  Nyanza*      Captains  Kirkpatrick 
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Miltfn^^flu.  htm  fiimufwl  Lake  Kioji^  and  asoertaiiied  that  it 
jpm'ii  foraaBr  ix/  iLe  «a6t  tliaii  is  shown  on  the  mapa ;  while 
Xiticr  HMtmio^  rrmmh^  ^iKng  the  So^etr'a  inatmmenta,  is  tm^lnng  an 
ingMTfeao^  ne-v»7  fmn.  ITjn&da  to  Lake  BnddC  He  has  already  reported 
-das  lit  hm  aajummed  liitfr  nature  of  the  drainage  from  Mount  Elgon 
'SCTncrfis  tiif;  IKiZk.  Trzzxdxng  to  £ftstem  Africa,  we  have  been  glad  to  hear 
cf  ^i»  ai&  i«BCi2x  uf  Lord  DeHamere  from  his  adTcntnrons  sporting 
ysmxssrr  jst.  mc  liejonfi  SomaHlaBd ;  and  we  regret  that  the  exploring 
xBfeZ  «£  Mitx  pnmrMCTg  jtmng  tzaxellers  as  Cavendish  and  Carnegie 
tte«I£  iiav€r  Ikibb  taieciEad  Dsr  political  reasons.  Henoe  the  valley 
4f  'flie  Sobal;,  aoid  ^m;  xtigxm  hetweea  Lake  Bndolf  and  the  Xile,  still 
to  ht  djaoDTersd.  Captain  WeUby  is  now  cm  his  way  to  the 
'  cb  ^tf^  mm&'wvm,  of  Ahyvinia. 

expiOTEXi  har^  been  actiTB  in  Tarions  parts  of  Africa,  but 
not  ahrsTf  hi  ixis:  pmguii  of  pore  geography.  M.  Foa  has  executed  a 
Imtgt  aanontd  of  xahuiUe  mrreying  work  in  the  r^ion  of  the  lakes  and 
in  &t  I'— firii'ii  part  of  the  Congo  territory ;  and  M.  Fonrean  has  been 
iailffsTi^tiiV  in  his  eflbrts  to  clear  up  the  geography  of  the  less-known 
|MSti  U  ^te  SahazB.  It  was  in  Norember,  1897,  that  M.  Gentil  reached 
Latka  Clmd ;  but  it  is  oslHt  Teoently  that  we  have  received  any  details  of 
Us  toppgrafthiraj  wofk,  ckaeAj  on  the  river  Shari.  On  the  Mobangi  (or 
Ubaatgi^  IL  Lacnard  has  extended  the  exploration  of  this  great  tributary 
iif  the  Congot,  whk^  wafe  oammenoed  by  our  Gold  Medallist,  Mr.  GrenfeU. 
Under  his  snapioBs,  Major  Marchand's  expedition  was  sent  to  the  npper 
3nk^  Xo  detailed  aoovnni  of  ih»  rasnlts  of  Major  Marchand*s  work 
has  jet  readbed  nv  He  appears  to  have  ascended  the  Mbomn,  an 
nt  of  the  Mobangi,  and  thenoe  to  have  made  his  way  to  the  Nile 
lanncikad  his  ateel  boats  on  the  Sae,  and,  descending  that  river 
into  the  BhaX'-el-Ghazal,  axrixed  at  Faahoda  this  summer.  Scarcely  any 
of  Una  route  it  over  new  ground,  as  previous  explorers  had  traversed 
Boat  parts  of  the  Egyptian  province  of  Bhar-el-Ghasal,  and  extended 
their  jonmeTs  as  fax  as  the  Welle  river.  The  interesting  part  of 
Major  Mart^iand^c  jonmej  will  be  his  descent  of  the  Sue  tributary  of 
the  Bhar-el-Ohazal,  which  to  a  large  extent  is  new. 

The  Bhar-eiMrhazal  prrivinoe  was  first  explored  by  Schweinfiirth, 
wlio  gaxe  a  detailed  and  most  interesting  acoonpt  of  the  tribes  inhabit- 
ing  that  regkn,  and  of  his  vint  to  the  Niam>niam  country.  Then 
followed  the  expulaion  of  the  slave-trsders,  and  the  establishment  of 
the  Bhar-^rl-Ghazal  as  an  Egyptian  province ;  while  Fashoda  has  been  a 
station  of  the  Egyptian  GoAcanment  for  thirty  years.  The  Bhar-el- 
Ghazal  has  been  described  in  the  works  of  Gessi  Pasha  and  of  Junker, 
and  we  have  published  two  m^is  to  illustrate  the  }iaper  of  Dr.  Junker 
«nd  the  letters  of  Lupton  Ber.  It  is  not,  therefore,  seoessary  to  issue 
another  maj'  of  the  Egyptian  provinoe  of  Bhar>el>Gbaza1  in  the  absence 
<of  fresh  material. 
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It  18  intereatiDg  to  remember  that  only  forty  years  ago,  all  this  vast 
reg^ioa  of  tbe  valley  of  tlie  upper  Nile  was  unknown.  Ite  discovery 
was  dne  to  the  advocacy  and  encouragement  and  to  the  large  expendi- 
ture of  the  Royal  Geographical  Society,  withont  which  Speke,  Grant, 
Petberick,  and  Baker  could  not  have  achieved  their  great  KiieceBses  in  this 
region.  To  this  Society  belongs  the  credit  of  baviog  brought  the  equa- 
torial lakes  and  the  upper  Nile  to  the  knowledge  of  the  civilized  world. 

Tnrning  from  Africa  to  Asia,  I  have  to  report  that  Captain  Deasy» 
who  has  gone  through  a  course  of  study,  aud  has  been  supplied  with 
instruments  by  the  Society,  was  at  Khotan  in  May,  when  we  last  be^rd 
of  him,  having  fixed  the  longitudes  of  Yarkand  and  Khotan  by  cbrono- 
naeier.  Mr-  Savage  Landor  returaed  from  his  attempt  to  reach  Lhasa 
by  the  Tsanpu  valley  last  spring ;  and  he  has  already  published  the 
narrative  of  his  sufferings  at  the  hands  of  the  Lamas,  who  appear  to 
have  become  quite  savage  in  their  determination  to  exclude  foreigners 
from  their  country.  This  was  not  always  the  case.  Nothing  could 
exceed  the  courtesy  and  boepitality  with  which  the  monk  Desideri, 
who  adopted  the  same  route  as  Mr.  iSavage  Landor,  was  received  by 
the  Lamas  in  1719,  and  the  envoys  of  Warren  Hastings  received  a 
similar  welcome  in  1775  and  17H3.  Clenrly  the  Tibetans  have  degene- 
rated, owing  to  causes  arising  from  their  isolation,  daring  the  inter- 
Teoing  century,  Mr.  Savage  Landor  has  raised  a  question  whether 
there  is  a  stream  connecting  the  Maosarowar  and  Rakastal  lakes,  which 
is  shown  on  the  Lama  map,  and  on  Ihat  drawn  by  Mr.  John  Walker  for 
Gpeneral  Cunningham's  work  on  Ladak  in  1854  The  subject  is  dis- 
cussed by  Captain  Henry  Strachey  in  the  Joftrnal  of  the  Asiatic  Society 
ot  Bengal,  who  saw  and  crossed  the  stream  in  question,  whCe  his 
brother  Sir  Richard  also  saw  it,  where  it  leaves  the  Mansarowar  lake. 
There  can  be  no  quet^tion,  however,  that  Mr.  Landor  was  the  firet 
Englishman,  though  not  the  first  Enroi>ean,  to  penetrate  into  the  valley 
of  the  Tsanpu  by  way  of  the  Marian-la.  The  same  route  was  travelled 
over  in  1719  by  Desideri,  who  reached  Lhasa  without  hindrance.  One 
of  the  most  inteiesting  pieces  of  geographical  work  that  remains  to  be 
achieved  in  Centra!  Asia,  ia  the  detailed  examination  of  the  great 
chain  of  mountains  bounding  the  Tsanpu  valley  on  the  north.  I  have 
called  it  the  northern  Himnla^an  rhain ;  Mr*  Brian  Uodgson  gave  it  the 
name  of  Nyen-che.7i-tnttfjla^  and  Mr*  Trelawney  Saunders  suggested  the 
/rirw^ri  range ;  but  no  name  has  been  adopted,  and  the  mountains  are 
practically  unknown.  It  would  certainly  be  most  imprudent  to  approach 
them  from  the  Tsanpu  valley  in  the  track  of  Mr,  Savage  Landor,  but 
I  do  not  think  that  they  would  lie  found  to  be  altogether  inaccessible 
<in  the  northern  side.  Fortunately,  wt:  have  several  young  aspirants  for 
fame  to  he  acquired  b^'  Central  Asian  travel  and  exploration. 

From  the  islands  of  the  Eastern  Archipelago  and  the  Pacific  we 
Anticipate  fresh  and  interesting  information  during  the  coming  session. 
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Three  young  American  explorerB,  Dr.  Hiller,  Mr,  Harrison,  and  Mr, 
Furuess^  have  returned  after  having  pushed  far  into  the  dense  foreatfr 
of  Northern  Borneo ;  our  old  friend  and  associate  Dr.  Forbes  has  set  out 
to  explore  Sokotra  ;  Mr,  Andrews  will  tell  us  of  his  sojourn  on  the  virgm 
i'hristmas  island  ;  and  Mr*  Christian  has  been  resident  for  some  tioae  ia 
the  Caroline  islands.  We  have  had  no  account  of  that  little-known 
group  since  Admiral  Cyprian  Bridge's  paper  was  read  in  April,  1886 — 
a  memorable  occasion,  because  it  was  the  first  time  that  lantern  slidea 
were  ever  exhibited  in  this  hall. 

From  North  Amerioa  we  shall  have  acconnts  of  the  search  for  Mounts 
Hooker  and  Brown  in  the  Canadian  Eocky  monntains,  and  of  the  ascent 
of  the  almost  unknown  Thaam  river  from  Hudson's  bay  by  the  Rev. 
J.  Lofthouse.  In  South  America,  Sir  Martin  Conway  has  been  under- 
taking the  ascent  of  the  two  loftiest  peaks  in  the  Bolivian  Andes,  Mounts 
nil  man  i  and  Illampu  ;  and  I  have  some  hopes  of  a  paper  on  the  Argen- 
tine-Ohilian  boundary  question,  by  Don  Carlos  Pellegrini,  the  former 
President  of  the  Argentine  Confederation.  But  aa  a  insult  of  the  study 
of  accumulated  stores  of  South  American  exploration  and  research,  I 
would  particularly  call  attention  to  Colonel  Church's  admirable  address 
in  opening  Section  E  of  the  British  Association  at  Bristol  this  year. 
The  subjeot  of  which  ('olonel  Church  treats  is  the  evidence  of  the 
existence  of  an  ancient  Pampean  sea,  covering  all  the  plain  country  of 
the  present  Argentine  Kepublic,  and  of  a  great  Mojos  lake  to  the  north* 
w.ird.  Colonel  Church's  addresa  is  an  example  of  the  usefl  to  be  made 
of  the  work  of  explorers  by  an  able  and  thoughtful  geographical  student. 
The  collected  facts  are  well  arranged,  the  argumtints  are  clear  and  con- 
viucing,  and  the  cooclusions  are  alike  interesting  and  important  from 
the  point  of  view  of  the  evolution  of  physical  geography.  Our  associate, 
however,  is  himself  an  explorer  as  well  as  a  stndeDt* 

Oceanography  is  receiving  its  share  of  attention.  The  Prince  of 
Monaco  read  to  us,  last  session,  a  most  fascinating  jmper  on  the  results 
of  his  comprehensive  reaearchcB  in  the  ocean  depths ;  and  this  season  he 
has  been  at  work,  in  his  yacht,  in  the  northern  seas.  It  was  with  very 
great  pleasure  that  I  received  a  letter  from  the  Swedish  Minister  last 
April,  announcing  that  our  Admiralty  has  been  asked  to  join  in  the 
excellent  scheme  proposed  by  the  Swedish  Hydrographic  Commiasiou. 
It  consisls  of  the  organization  of  a  common  plan  for  research  into  the 
chemical,  physical,  and  biological  conditious  of  the  water  in  the  North 
Atlantic,  North  Sea,  and  Baltic,  especially  with  regaid  to  fitihing 
interests,  to  be  undertaken  jointly  by  Great  Britain,  Norway,  Denmark, 
Swedeu,  and  Germany,  A  reaolntion  was  passed  at  the  International 
Geographical  Congress  in  1BD5  approving  of  the  scheme  ;  and  Prof. 
PetterEsoQ  has  explained  that  a  knowledge  of  the  currents  in  the  upper 
layers  of  the  sea,  and  of  the  food  they  contain,  is  necessary  for  an, 
intelligent  organization  of  the  fisheries,  so  that  the  undertaking  would 
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one  of  practical  utility.  I  sincerely  tnist  tliat  our  Government  \'nll 
to  take  part  in  so  excellent  and  useful  a  proJ€Ct.  Ijnder  the 
leadership  of  Mr.  George  MuiTay,  of  the  Natural  History  Museum^  and 
partly  aided  by  our  Society,  an  expedition  has  started  for  the  exploration 
of  the  intermediate  tlepths  of  the  ocean  between  England  and  the 
Canaries.     Soundings  and  observations  of  the  bottom  will  also  be  taken. 

The  Ctermans  have  taken  a  very  noble  initiative  with  regard  to 
oceanography.  When  Prof.  Carl  Chun,  of  Leipzig,  proposed  the 
equipment  of  a  German  deep-sea  scientific  expedition,  he  received 
the  liberal  support  of  an  enlightened  government.  The  German 
parliament  voted  a  sum  of  £15,000,  and  there  will  be  additional 
gmntfi  for  publishing  the  results.  A  steamer  of  the  Hamburg- American 
line^  the  Vcddivia,  of  2600  ton$,  wa^  chartered  and  fitted  up  in  all 
respects  like  the  ChaUemjer^  with  a  staff  of  eleven  scientific  men  under 
Prof-  Chun.  The  Government  pays  the  salaries  of  these  men  of  science, 
&nd  insares  their  lives.  The  expedition  sailed  from  Hamburg  on 
Au^st  2  last,  and  proceeded  to  Gran  ton  with  Sir  John  Murray 
on  board,  whence  they  had  an  opportunity  of  visiting  the  Challenger 
Office  in  Edinburgh,  and  inspecting  the  interesting  collection  deposited 
there.  The  Valdhia  then  went  round  the  north  of  Scotland,  and  pro- 
oeedeJ  to  the  Canary  islands,  whence  the  expedition  is  making  its  way 
along  the  west  coast  of  Africa  to  the  IJape,  It  will  then  examine  the 
Agnlhas  bank,  go  south  to  the  edge  of  the  autarotio  ice,  and  in  a  cruise 
of  nine  months  explore  the  depths  of  the  Indian  Ocean  and  the  Red  Sea, 
returning  by  the  Suez  canaL  The  German  expedition  is  ably  directed 
and  admirably  equipped,  and  is  sure  to  yield  excellent  results,  alike 
creditable  to  the  nation  and  its  government,  and  to  the  workers 
themselves. 

In  turning  our  view  to  the  northern  regions,  we  have  first  to  con- 
gratulate Dr.  Thoroddsen  on  the  cumpletion  of  his  exhaustive  Icelandio 
researches,  which  have  extended  over  many  years*  I  am  glad  to  be 
able  to  announce  that  he  has  undertaken  to  furnish  the  Society  with 
a  complete  resume  of  the  results  of  his  labours,  and  with  the  materials 
for  a  new  map  of  Iceland.  The  most  valuable  recent  arctic  work  is 
comprised  in  the  two  handsome  volumes  recording  the  results  of  I>r. 
Erioh  von  Drygalski's  Greenland  expedition.  Its  publication  certainly 
reflects  the  highest  credit  on  the  Berlin  Geographical  Society.  J)r, 
I>rygal8ki  has  made  a  series  of  very  important  observations  on  the 
inland  ice  of  Gi*eeuland,  on  its  movement,  oo  its  structure,  and  on  its 
formation  of  icebergs,  as  well  as  on  the  biology  and  botany  of  the 
Greenland  coast  region.  I  am  glad  to  hear  from  Dr.  Nansen  that  he  is 
now  beginning  to  print  the  first  parts  of  the  scientific  results  of  his 
memorable  expedition. 

Dr.  A.  G*  Nathorst,  of  Stockholm,  has  conducted  a  Swedish  scientific 
expedition  to  Spitsbergen  this  summer,  on  board  the  Norwegian  whaler 
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Antardie,  He  first  made  a  survey  aud  »  v^^ry  tborough  examination  of 
Bear  lalaBd,  and  ako  of  Rell  souud.  Dr,  Natliorst  theo  penetrated  to 
the  east  side  of  Spitsbergen,  where  be  surveyed  and  mapped  Wiche's 
island,  Aa  this  island  was  discovered  and  named  by  Captain  Edge  in 
1617,  and  rediscovered  by  the  English  yachtsman  BLrkbeck  in  1864, 
I  am  at  a  loss  to  tmderstand  by  what  right  the  name  has  been  changed 
to  King  Charles  Land,  becautse  Von  neiiglin  sighted  it  in  1870,  and 
improperly  made  the  alteration.  These  changes  of  original  names  are 
nnjiiat^  confusing,  and  undesirable  from  every  point  of  viow^  The 
Gremian  authorities  have  attempted  to  change  the  names  of  New  Britain 
and  KeTv  Ireland,  given  by  their  discoverers  Captains  Dampier  and 
Carteret,  early  in  the  last  century,  to  Nen  Pommern  and  Neu  Meck- 
lenburg. But  I  was  glad  to  find,  when  I  visited  Berlin  this  summer, 
that  these  unjustifiable  changes  are  not  countenanced  by  sensible 
Germans,  and  that  **  New  Britain  '*  and  "  New  Ireland  *'  are  still  printed 
in  large  letters  over  the  cases  containing  ouriosities  from  those  islands 
in  the  Berlin  Ethnological  ^luseum ;  neither  is  the  change  admitted 
by  OTir  hydrographer,  which  probably  settles  the  question — our  charts 
being  so  universally  used*  Returning  to  I)r.  Nathoret,  he  passed  Whit© 
island,  reached  a  latitude  of  81^  1-t'  N.,  and  circnmnavigated  Spitsbergen. 
The  scientific  results  of  his  expedition  are  numerous  and  valuable,  and 
I  am  happy  to  annoonoe  that  Dr.  Nathoret  will  communicate  a  paper 
to  the  Society,  describing  those  results,  in  tb<*  course  of  the  session.  A 
German  expedition  under  Herr  Theodor  Lerner,  with  Captain  Eiidiger 
in  command  of  the  vessel,  has  also  been  on  the  east  coast  of  Spitsbergen 
this  summer,  and  reached  a  latitude  81°  32'  X. 

There  are  now  four  expeditions  wintering  in  the  arctic  regions. 
The  first,  in  point  of  time,  is  the  balloon  expedition  led  by  M.  Andree, 
for  the  safety  of  which  there  is  now  grave  reason  for  anxiety.  Dr. 
Nansen  and  I  believed  and  hoped  that  M.  Andree  would  have  reached 
Mr.  Harmsworth'e  stores  in  Franz  Josef  Land,  but  Mr.  Wellman  has 
dispeUed  that  hojm.  M,  Stradling  has  conducted  a  search  at  the  mouths 
of  the  Lena  and  Indigirka,  and  has  visited  the  New  Siberia  islands, 
without  finding  any  sign  of  Andree  and  biei  gallant  companions.  I  still 
cling  to  the  hope  that  they  may  have  reached  the  east  coast  of  Green- 
land, and  may  yet  he  saved. 

The  three  other  expeditions,  though  two  of  them  contemplate  useful 
scientific  w^ork,  all  have  the  north  fiole  as  their  chief  aim.  I  have  several 
times  repeated  that  the  C^ouncil  of  this  Society  has  always  consistently 
maintained  that  merely  to  reach  the  i>o!es,  or  to  attain  a  higher  latitude 
than  some  one  else,  were  objects  unworthy  of  support  or  encourage- 
ment. In  our  view,  the  objects  of  arctic  and  antarctic  exploration  are 
to  secure  valuable  results  in  all  branches  of  science,  and  particularly 
in  geographical  science,  la  this  view  we  have  the  concurrence  of 
Dr.  Nausen,  and  of  the  late  Lieut.  Weyprecht,  who  spoke  very  strongly 
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^m  on  tHe  aabjeot.  Much  arctic  geographic^il  work  remaine  to  be  achieved^ 
^r  inclndiog  the  diacovery  of  the  northern  fiide  of  Greenland  and  its  off- 
lying  islands;  the  examination  of  the  palteocrjstic  sea  from  Aldrich's 
Ifgrthest  to  Prince  Patrick  island ;  the  discovery  of  the  nnknown  region 
between  Prioce  Patrick  island  and  Siberia;  and  the  ©xi»loration  of 
Sannikoff  Land,  as  projwaed  by  Baron  Toll. 
Tlie  Wellman  expedition  to  Franz  Josef  Land  has  for  its  avowed 
object,  a  struggle  to  reach  the  pole,  or  at  least  to  get  beyond  KanBen*s 
furthest—'*  to  beat  the  best  record,*'  as  they  call  it.  Mr.  Wellman  ha» 
tbree  comjmniona — Messrs.  IIurlan,Wftller,  and  Hoffman,  and  he  chartered 
tlie  Fridtjof^  aa  excellent  little  y easel  fur  the  ice,  to  take  his  party  to 
Franz  Josef  Land,  and  put  them  on  shore.    He  has  seventy- five  dogs,  and 

I  his  plan  is  for  tifry  of  the  dogs  each  to  drag  a  small  sledge  weighing 
100  Ibs.j  conBisting  of  a  oopijcr  tnbo  with  mnneri.  Mr.  Wellman's 
party  landed  last  June,  and  took  one  of  3Ir.  Harmaworth's  houses  from 
Oape  Flora  *to  Cape  Tegeihoff,  where  they  set  it  up  as  a  baHe.  Mr, 
Wellman  intended  to  go  as  far  north  as  he  conld  this  season,  winter  in  a 
etone  hut,  and  again  push  northwards  in  the  season  of  1 81*9,  The  Fridijof 
was  to  return,  and  take  his  party  back  in  the  autumn  of  that  year. 
The  two  expeditions  up  Smith  sound  are  of  a  more  serious  character^ 
and  are  likely  to  do  good  work,  if  they  succeed  in  reaching  a  suitable 
base  for  their  operations.  But  the  navigation  of  Smith  sound,  and  of 
the  ohannels  leading  northward  from  it,  depends  upon  the  i^eason,  and 
may  be  impracticable.  It  is  to  be  hoiivd*  however,  that  this  fcjorions 
L         difficulty  on  the  threshold  may  be  overcome, 

^ft  Lieut.  Peary  was  generously  presented  with  a  suitable  vessel,  the 
^^  Windward^  by  Mr.  Harmsworth,  aud  he  left  New  York  on  July  2.  A 
Teasel  called  the  Hope  had  been  sent  forward  to  ffll  up  the  Windward 
with  supplies,  near  the  entrance  of  Smith  sound.  The  Hopv  parted  with 
the  WiiuJward^t  Fort  Foulke,  to  return,  on  August  12.  Lieut.  Peary 
proceeds  northwards  in  the  Whtdward,  with  sixty  dogs,  Rve  couples  of 
Eskimo,  and  sixty  carcasses  uf  walrus.  His  intention  is  to  reach 
and  land  at  Sherard  Osborn  inlet,  s^nd  back  the  Windward^  and,  with 
ike  aid  of  Eskimo  and  dogs,  push  onwards  to  the  pole  during  several 
years. 

The  Norwegian  expedition,  under  the  command  of  ( 'aptain  Sverdrup, 
has  been  fitted  out  at  the  expense  of  thret*  patriotic  Norwegians,  Cousul 
Axel  Heiberg,  Arniilf  and  Ellef  Rmgnes,  and  the  Fram  has  been  lent  by 
the  Government.  The  Fram  has  been  a  good  deal  altered,  and  I  think 
improved  as  a  sea-boat.  She  now  has  a  deck  house,  and  better  accom- 
modation. Captain  Sverdrup  took  provisions  for  sixteen  men  for  four 
years,  and  h©  is  accompanied  by  a  very  efficient  staff  of  six  scientific  men. 
His  plan  is  also  to  proceed  up  Smith  sound  as  far  north  as  possible,  to 
explore  the  northern  side  of  Greenland,  and  also,  I  understand,  to  make 
a  push  for  the  pole.     We  cordially  wish  all  possible  .success  to  these  two 
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gallant  explorers,  to  tli©  Norwegian  Captain  Sverdnip,  and  tlie  Amerioan' 
Lieut.  Feary* 

The  exploration  of  the  antarctic  regions  has  now  become  the  most 
important  geogTaphical  work  of  our  time.  It  has  been  advocated  for  ten 
years  by  the  leading  scientific  societies  of  this  country,  especially  by  tho 
Rojal  Society,  the  Royal  Geographical  Society,  and  the  British  Associa- 
tion. It  must  not  cause  despondency  that  so  long  a  time  should  have 
elapsed  since  antarctic  exploration  was  advocated  and  representations 
were  made  to  the  Government  on  the  subject.  It  may  well  take  ten 
years  to  ensure  success,  under  ordinary  oircum stances.  It  took  Sherard 
Osbom  and  myself  over  twelve  years  of  hard  and  constant  work  before 
we  obtained  the  despatch  of  the  arctic  expedition  of  1875.  We  might 
not,  therefore,  be  disheartened  now  if  time  was  of  no  serious  oonse- 
<iuence ;  but  there  are  powerful  reasons  for  urgency,  and  delay  would 
be  a  real  evil^  for  other  countries  do  not  move  at  snail's  pace. 

The  antarctic  agitation  has  spread  over  Eorope,  and  is  no  longer 
confined  to  Great  Britain.  Indeed ,  Prof.  Neumayer  of  the  Hamburg  Naval 
Observatory  has  been  unceasing  in  his  advocacy  for  quite  as  long  a  time 
as  the  scientific  societies  in  this  country.  The  natural  consequence  has 
been  that  more  than  one  small  and  inadequate  undertaking  has  been  set 
on  foot.  M.  Gerlache,  the  commander  of  the  Belgian  expedition,  with 
very  small  means  when  compared  with  the  work  to  bo  i>er formed, 
bought  and  fitted  out  a  Xonvegian  vessel,  which  he  named  the  Behjica. 
She  finally  sailed  from  Antwerp,  and  was  last  heard  of  nearly  a  year 
ago,  when  she  was  in  Magellan's  strait,  on  the  point  of  starting  for 
the  antarctic  regions.  The  intention  of  M.  Gerlache  was  to  return  to 
Melbourne  in  ApriL  But  she  has  not  since  been  heard  of,  and  she  must 
have  passed  the  winter  of  this  year  in  the  antarctic  ice.  She  will  be 
the  first  vessel  that  ever  wintered  in  the  antarctic  regions.  If  there 
are  no  tidings  of  the  Behjim  before  next  spring,  there  will  bo  increased 
cause  for  anxiety.  Sir  George  Kewnes  has  also  purchased  a  vessel 
named  the  Polhtjc  at  Arendal,  in  Norway,  fitted  her  out  in  Norway, 
appointed  Norwegian  captain  and  officers,  and  given  the  direction  of 
his  expedition  to  Mr.  Borchgrevink,  a  Norwegian,  who  gave  us  some 
account  of  his  intentions  last  June.  But  all  this  was  done  without 
consultation  with  the  Council  of  our  Society,  or  with  any  competent 
authority.  Mr.  Borchgrevink  told  us  that  he  intended  to  proceed  to 
Cape  Adare,  the  nearest  point  of  Yictoria  Land,  make  his  winter  quarters 
there,  and  send  the  vessel  back.  In  the  spring  and  summer  of  next 
year  he  would  attempt  to  make  a  journey  into  the  interior,  and  in  the 
iiutiinm  the  vessel  was  to  call  for  him  and  take  him  and  his  party  on 
board  again.  The  name  of  the  vessel  was  changed  from  the  Pollux  to 
the  Simthern  Cwsb^  and  »he  sailed  frum  London  on  August  22  last. 
AVe  wish  Mr.  Borchgrevink  and  his  com]>anions  all  possible  euooess. 

1  venture,  however,  to  think  that  it  would  be  wiser,  and  much  more 
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-conducive  to  suocess,  if  geoerous-miBded  individuals  wlio  reaolve  to 
make  a  large  oatlay  on  exploring  work,  would  take  experts  into  their 
confidence,  oonsiilt  the  best  authorities,  and  work  in  coocert  with  the 
Council  of  onr  Society  or  some  other  competent  body  of  advisers. 

Combined  effort  shonld  be  the  motto  of  those  who  undertake  the 
work  of  discovery.  The  Fellows  of  this  Society  have  been  kept  fully 
informed  of  the  policy  of  the  Council  since  November,  1893,  and  of  the 
steps  that  have  been  taken  to  eecnre  the  despatch  of  a  Government 
Antarctic  Expedition,  This  year  a  permanent  Joint  Committee  for  the 
promotion  of  antarctic  exploration  has  been  formed,  consisting  of  the 
Prefildent  and  officers  and  of  three  Fellows  of  the  Koyal  Society,  and  of 
tliree  Fellows  of  this  Society,  including  the  President,  In  this  arrange- 
ment there  is  the  great  advantage  of  combined  effort  in  clofie  connection 
■mth  the  great  and  illustrious  body  which  is  consulted  by  the  Govern- 
ment on  all  scientific  questions.  This  Eoj-al  Society  Committee  baa 
decided  not  only  to  give  moral  support^  but  also,  if  jHDflsible,  substantial 
support  to  the  antarctio  project ;  and  a  recommendation  to  this  effect 
haa  been  made  to  the  GovernraeMt  Grant  Committee.  But,  on  the  other 
hand,  the  present  Government  has  declined,  under  existing  circum- 
stances, to  undertake  such  an  enterprise.  My  friend  and  old  mess- 
mate. Admiral  Sir  Veeey  Hamilton,  himself  for  several  years  the  first 
Sea  Lord  of  the  Admiralty,  has  conclusively  dealt  with  the  objection 
raised,  namely,  tbat  naval  officers,  if  employed  in  the  antarctio 
seas,  might  be  out  of  reach  of  the  telegraph  wire  for  a  few  months, 
or,  to  use  the  exact  words,  **  they  would  necessarily  be  out  of  reach 
for  a  protracted  period,  in  case  of  being  required  for  the  active  duties 
of  the  fleet.*'  The  admiral  has  shown  that  Great  Britain's  naval 
supremacy  will  not  be  endangered,  because  a  few  young  lieutenants  are 
employed  on  detached  service.  It  is  true  that  it  is  more  than  likely 
that  there  may  be  changes  of  policy  at  the  Admiralty,  and  that  the 
Tiews  at  present  held  do  not  represent  a  permanent  policy  of  abandon- 
ment. Experience  has  shown  that  this  niay  be  the  case..  We  have  had 
sim^ilar  refusals  before,  followed,  after  an  interval,  by  a  return  to  the 
wisdom  of  former  days — of  the  days  of  John  Barrow  and  of  Francis 
Beaufort  Doubtless  it  will  be  so  again.  But,  as  regards  an  Antarctic 
Expedition^  there  can  be  no  further  delay  without  deplorable  conse- 
quenoes.     The  question  is  one  of  urgency. 

The  Germans  will  certainly  despatch  an  antarctic  expedition  in 
1900.  Dn  Neumayer,  the  great  authority  on  terrestrial  magnetism,  has 
been  working  with  this  end  in  view  for  years.  Twice  he  has  addressed 
English  audiences  on  the  subject  within  the  last  three  years,  once  at 
the  International  Congress  in  1895,  and  again  at  the  meeting  of  the 
Boyal  Society  last  Febmary,  He  expressed  a  hope  that  the  work  would 
be  carried  out  simultaneously  by  expeditious  from  several  countries. 
Through  the  continued  exertions  of  Dr.  Neumayer  and  others,  promises 
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of  support  for  an  expedition  gradually  came  m.  Now,  I  xioderstand, 
succeas  has  been  secured.  A  steam- vessel »  specially  deaigoed  and 
equipped  for  antarctic  eervioe,  will  be  bnilt  at  Bremoi-shaven.  The 
Government,  wiser  than  ouris  in  this  respect,  will  help  with  funds  and 
in  other  ways,  and  will  lend  officers,  even  although  they  may  have  to 
go  some  distance  from  the  end  of  a  telegrajih  wire.  Dr*  Erich  von 
Drygalfiki,  the  distingnished  Greenland  explorer,  will  lead  the  scientific 
staC  Dr.  Neumayer  looks  to  n&  for  co-operation.  The  f|ne6tioa  is,  Are 
we  to  hold  back?  Is  this  country  to  resign  its  proud  old  position  in 
the  van  of  discovery  and  exploration  ?  Our  credit  in  at  stake.  You  will 
understand  now  why  we  cannot  wait  for  Admiralty  changes  of  mind. 
It  ought  to  bo  a  Government  expedition  under  naval  discipline.  But 
if  our  navy  is  to  be  deprived  of  lU  right,  the  next  beet  thing  must  be 
done:  we  mnst  appeal  to  the  country.  This  is  the  reason  that  the 
antaictic  question  is  one  of  urgency. 

England  owes  her  commercial  greatness  to  the  munificence  of  her 
merchant  princes.  They  have  ever  stepped  forward  in  times  of  need. 
The  power  that  wealth  supplies  hae»  over  and  over  again,  been  used  for 
patriotic  ends,  above  all  to  promote  discoveries,  and  the  spirit  of  mari- 
time enterprise  among  our  people.  Let  us  pass  some  of  these  good  men 
and  true  of  olden  times  in  review,  and  hold  them  up  as  examples  for 
poflterity.  Not  to  go  bo  far  back  as  to  William  Canyngo  of  Bristol,  who 
preceded  John  Cabot  in  the  promotion  of  distant  voyages,  wo  com- 
memorate Master  William  Sanderson  (of  the  Fishmongers*  Company)^ 
one  of  the  moat  enlightened  adventurers  of  his  time>  to  whose  muni- 
ficence ia  due  the  discover^'  of  Davis  strait.  Voyagers  who  i*ass  up  it 
to  enter  Baffin's  bay,  sight  the  mighty  cliff  which  bears  his  name,  and 
the  instructed  among  them  take  off  their  caps  as  they  pass  Hope 
Sanderson.  We  commemorate  Sir  Thomas  iSmith,  the  founder  of  the 
East  India  Company,  the  patron  of  maritime  enterprise,  whose 
name  I  have  had  occasion  to  use  more  than  once  this  evening,  in 
referring  to  the  famous  sound  which  bears  it.  We  commemorate  Sir 
Thomas  Eoe,  the  great  ambassador,  8ir  Dudley  Oigges,  Sir  John 
Wolstenholme,  Lancaster,  Jones.  Wyche,  and  many  more  adventurera 
who,  in  the  days  of  old,  by  their  aid,  fostered  the  spirit  of  discovery 
and  maritime  enterprise,  and  thus  advanced  the  prosperity  and  the 
glory  of  their  fatherland.  All  honour  to  their  memories.  They  ar^ 
immortalized  by  capes  and  bays  which  bear  their  names ;  all  except 
Eichard  Wyche,  director  of  the  East  India  Company  and  of  the  North- 
Wefet  Company,  and  a  great  promoter  of  Si«itsbergen  exploration,  whose 
island  has  been  improperly  filched  from  him,  thuugh  the  name  was  given 
by  Captain  Edge,  the  gallant  explorer  who  discovered  it  in  ll>17,  in 
memory  of  his  employer's  patriotism. 

A  century  elapsed  fron/the  days  of  Byron  to  the  dajs  of  Franklin, 
when  the  need  for  private  munificence  was  not  felt,  in  the  promotion 
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of  geographical  research.  It  wa«  tiot  felt  because  our  government>i  then 
recognized  what  waa  the  true  and  best  work  for  the  navy  in  time  of 
peace.  Nor  did  they  allow  the  progress  of  discovery  to  be  clieckeil  in 
time  of  war.  They  did  their  duty  in  this  respect,  and  upheld  the 
credit  of  their  country.  They  kept  the  British  navy  in  the  van  of 
scientific  exploration,  working  for  the  good,  not  r>oly  of  their  own 
oountry,  but  of  the  whole  civilized  world- 

On  one  occasion  during  that  period,  the  aid  of  private  munificence 
was  needed,  and  it  was  at  once  forthcooaing.  In  1829,  an  eminent 
distiller,  named  Felix  Booth,  equipped  an  expedition  to  the  arctic 
regione  for  Sir  John  Eoss  and  hia  nephew.  The  results  were  the  dis- 
covery of  the  region  named  Boothia  Felix,  of  the  Gulf  of  Btxithia,  which 
long  proved  to  be  a  remuuerative  fishiog* ground,  and  of  the  position  of 
the  north  magnetic  pole.  Let  it  not  he  sopposed  that  the  promoters 
of  such  expeditions  go  without  recognition,  and  that  their  services  are 
DOt  appreciated  by  their  conn  try  men  and  by  the  (jrovernment.  On  the 
return  of  the  Bosses,  our  sailor  king,  the  founder  of  this  Society, 
promptly  created  Sir  Felix  Booth  a  baronet. 

Next  after  Sir  Felix  Booth,  in  the  illuatrioua  gallery  of  patrons 
of  geographical  discovery,  come  the  names  of  Samuel  and  <^hailes 
Enderby-  It  was  under  the  auspices  of  my  old  friend  Charles  Enderby, 
who  twice  served  on  the  Council  of  this  Society,  and  was  one  of  its 
original  memberi;!,  that  several  discoveries  were  made  in  the  antarctic  seas  * 
There  must  be  others  li\'ing,  besides  myself,  who  remember  the  frequent 
attendance  of  old  Mr*  Enderby  at  our  meetings,  until  his  death  in  1877. 

Last,  but  not  least,  we  commemorate  the  splendid  mnnificence  of 
Mr,  Harmaworth,  whose  efforts  have  secured  a  real  and  solid  increase 
to  our  knowledge  of  an  important  and  very  interestiug  portion  of  the 
arctic  regions. 

I  cannoty  therefore,  believe  that  the  patriotic  adventurers  of  the 
Elizabethan  age  have  no  successors  i  that  the  race  is  extinct,  I  trust 
that  a  knowledge  of  our  country^s  need  is  all  that  is  wanted.  Let  it, 
therefore,  be  clearly  understood  that  if  we  are  unable  to  do  our  boonden 
duty,  and  to  take  o«r  place  by  the  side  of  the  German  antarctic  explorers, 
if  we  are  obliged  to  hold  back,  our  credit  as  a  nation  is  gone.  We 
must,  for  the  first  time  in  our  history,  disgracefully  take  a  back  place. 
Worst  of  all,  it  will  not  bo  from  poverty  of  means,  but  from  poverty  of 
patriotic  feeling  amongst  those  who  i possess  the  means.  But  we  cannot 
believe  this,  and  we  therefore  confidently  make  an  appeal  for  funds  to 
equip  an  Antarctic  Expedition. 

^Vhatever  be  the  fate  of  that  appeal,  the  duty  of  our  Council  was 
plain  and  dear.  It  was  to  put  the  facts,  and  what  was  involved  by 
them,  before  the  Fellows  of  the  Society  and  before  the  country.  This 
has  been  done  by  the  publication  of  the  jtamphlet  which  you  have  all 
received.    Farther,  the  Council  has  instructed  me  to  make  this  appeal. 
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Still  further,  the  Council  has  resolved  to  head  the  list  of  auhecriptions, 
even  if  its  name  should  stand  alone.     There  are  mimerous  calls  upon 
our  fands,  but  we  have  resolved  to  strain  them  to  the  uttermoat  for 
this  great  national  work.     The  Council  will  head  the  list  with  the  sum^^H 
of  £5000.  fl 

I  trust  that  my  voice  will  not  be  the  only  one  to  be  raised  in  support 
of  the  credit  and  honour  of  our  country  this  evening.  I  therefore  invito 
others  to  bear  tbcir  testimony,  and  to  discuss  the  means  of  raising  a 
fund  for  the  equipment  of  an  Antarctic  Expeditionp  ^H 

Prof,  Michael  Foster,  Secretary  of  the  Royal  Society ;  Let  me,  first  of  all^ 
express  the  very  great  regret  of  the  President  of  Ihe  Eojal  Society,  Lord  Lister, 
that,  owing  to  an  eoforced  abseoce  from  LondoD,  he  is  uoable,  as  he  would  have 
wiahe<i,  to  be  present  on  thia  occaaion.  Id  his  absence  my  brother  secretary,  Prof. 
Riicker,  and  myself  are  present  this  evaDing  in  order  that,  while  enjoying  the 
pleisure  of  listening  to  your  President's  address^  we  might  at  the  same  lime  bear 
witnefls  to  the  great  sympathy  whicli  is  felt  by  the  Royal  Society,  not  by  the 
Council  of  the  Royal  Society  alone,  but  by  the  whole  body  of  Fellows,  with  the  pro- 
posed Antarctic  Expedition.  There  are  many  reasons  why  the  Royal  Society  shonld 
feel  sympathy  with  such  an  undertaking.  We  were  founded  to  advance  natural 
knowledge,  and  we  feel,  as  It  were,  hurt  when  we  know  that  there  is  any  hit  of 
natural  knowledge  which  could  be  gained,  but  which  ia  not  being  gained,  for  reasons 
other  than  the  want  of  iutellect  to  pierce  the  secret.  Then  we  have  from  time 
immemorial  been  associated  with  that  part  of  knowledge  which  is  gained  by 
dangerons  exploration  ;  nearly  all  the  great  explorers  have  been  connected  with 
our  Society,  and  to-night  I  ftel  a  special  pleasure  in  seeing  her©  one  whose  name  on 
the  one  hand  is  essentially  connected  with  antarctic  exploration,  and  on  the  other 
band  is  a  man  of  wliom  the  Royal  Society  ia  proud  as  having  filled  the  high  ol^lce 
of  President  to  the  great  satisfaction  of  all  the  Fellows  for  many  years ;  you  know 
him — I  mean  Joseph  Dalton  Hooker.  Lastly,  we  have  sympathy  with  this  under- 
taking because  there  is  hardly  any  part  of  natural  knowledge  which  will  not  be  the 
richer  for  such  an  expedition.  It  was,  Mr.  President,  I  think,  very  remarkahle,  at 
a  meeting  which  was  held  at  the  Royal  Society  to  discuss  the  scientific  gains  which 
might  accrue  from  the  antarctic  expedition,  to  not©  bow  representatives  of  one 
science  after  another  rcse  and  explained  what  they  thought  might  be  gained  by 
the  eipedition.  I  think  one  trumpet  gave  a  rather  uncertain  sound,  and  I  regret 
to  say  that  trumpet  was  blown  by  a  Fellow  of  your  Society.  It  was  most  interesting 
to  observe  bow  a  younger  man  at  once  rose  up,  and  stated  that  the  one  gain 
which  would  come  from  such  <;xptoratlon  would  be  that  which  was  rather  mini- 
mixed  by  the  older  speaker. 

We  sympathize  absolately  and  entirely  with  this  great  scientific  expedition  to 
explore  the  antarctic  regions,  but  the  Royal  Society,  though  it  is  supposed  to  be  a 
society  of  wise  men,  is  also  a  society  of  poor  men,  or  at  all  events  a  [xior  society  of 
wise  men.  We  have  hardly  money  enough  to  carry  on  our  own  work.  It  would 
be  absolutely  impossible  for  us,  much  as  we  should  wish  to  do  so,  to  speak  of 
giving  £5000,  hut  we  have  a  hold  upon  money  that  does  not  belong  to  us.  The 
Government  grants  the  enormous  sum  of  £4000  yearly  to  use  for  the  cultivation  of 
all  branches  of  science ;  the  committee,  to  which  your  President  baa  referred,  at  a 
recent  mectiDg,  determined  to  make  a  delinite  application  to  the  committee  which, 
under  the  Royai  Society  or  with  the  Royal  Society,  administers  this  £4000,  decided 
to  make  a  definite  application  for  a  sum  the  giving  of  which  should  indicate  how 
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tbai  Gommitteey  which  ib  representatiTe,  not  onlj  of  the  Royal  Society,  but  of  all 

tha  BcleDtifio  societies  of  this  couatry,  held  In  acieotific  esteem  the  proposed  expe- 

^tioD.      It  IB  not  Ao  mach  the  6um  of  money  which  may  be  obtaioed  that  is 

importaotr  but  the  clear  itidicatioo  thereby  afforded  that  this  antarctic  expedition 

Is  &Q  expedition  of  undoubted  and  great  scientl6c  T&lue.     I  do  trust*  speaking  on 

behalf  of  the  Society,  that  the  appeal  which  has  just  been  made  by  your  President, 

may  find  the  money  in  some  pocket  or  other,  for  last  Whitsuntide  my  brother 

secretary  and  myself,  with  two  other  Fellows  of  the  Society^  took  part  in  a  meeting 

of  aaaoclated  academies  and  learned  societies  al  Got  tinge  a,  and  there,  I  think  I  may 

say,  and  my  brother  secretary  will  agree  with  me,  we  felt  sorry  for  ourselves.    Our 

Oennan  brethren  explained  to  us  what  they  were  doing  in  order  to  bring  about  a 

German  expedition  to  the  antarctic  regions ;  they  told  us  what  they  were  doing, 

bow  undoubtedly  it  would  receive  the  supprt  of  the  GorerDment,and  how  they  felt 

perfectly  sure  that  in  1900  they  would  start ;  and  then  they  said,  '*  What  are  you 

doinjf  in  England  ?  "  and  we  were  obliged  to  tell  them  that  we  believed  an  appeal 

btd  been  made  to  the  Government,  and  we  bad  reason  to  think  that  that  appeal 

would  be  In  vain.     But  it  would  be  a  great  thing  if  it  could  be  shown  once  more, 

ti  it  has  been  shown  on  many  occasions  before^  that  in  England  the  Government  is 

M  everything — ^that  Englishmen  now,  as  of  old,  can  do  with  their  private  hands 

wb&t  the  Government  is  nut  bold  enough  to  do,  and  I  think  I  may  say,  on  behalf 

of  the  Royal  Society,  that  if  we  had  money  we  would  give  it,  but  not  having 

mooey^  we  join  the  wish  of  your  President,  that  some  one  else  may  give  it* 

Professor  RDcker,  Secretary  of  the  Uoyal  Society  :  My  colleague  has  laid  before 
you  the  views  of  the  Royal  Society  so  excellently  that  he  has  left  little  for  me 
*o  Bay.  One  of  the  reasons  why  we  both  wished  to  corne  here  was,  that  we 
•anted  to  do  what  in  us  lay  to  impress  upon  any  one  interested  in  this  matter,  that 
it  LI  oDeoD  which  the  scientiSc  world  is  unanimous.  There  are  occasions  on  which 
the  different  branches  of  science  seem  to  a  certain  extent  to  compete  with  one 
^^her,  either  for  the  loaves  and  Bshes,  which  both  cannot  enjoy,  or  to  attain  one 
of  two  objects,  each  of  which  appeals  specially  to  those  interested  in  some  one  branch 
^ACieQce;  but  on  this  occasion  the  physicists  and  the  biologists  stand  side  by  side, 
for  both  one  and  the  other  know  that  there  are  matters  of  the  greatest  scientific 
importance,  which  can  be  solved,  and  solved  oqIj,  by  an  antarctic  expedition  ;  and 
tlierefore  we  were  anxious  to  impress  upon  you  all^though  I  believe  that  very  little 
ftt^uirfB  to  be  done  in  this  hall — the  importance  of  the  matter,  and  the  fact  that 
'lie  lto)al  Society  as  a  whole  is  anxious  that  the  work  should  be  carried  out»  It 
liM  been  my  good  fortune  to  have  spoken  more  than  once  in  this  ball  on  the 
^Ji'tttion  we  are  now  discussing,  and  I  have  laid  before  you  what  are  the  objects 
^  ^  gained  in  the  cause  of  the  science  of  magnetism.  I  will  not  repeat  what 
I  We  stated  before.  But  in  addition  to  the  meeting  to  which  my  colleague 
«■■  referred,  held  at  GOttingen,  1  have  this  summer  attended  a  meeting  composed 
«  aagoeticians  only.  During  the  meeting  of  the  British  Association  at  Bristul 
'  *w  President  of  the  magnetic  conference,  and  one  remark  made  there,  which 
***f*  OQ  the  question,  was,  that  at  present  the  mathematical  theory  of  terrestrial 
"**gnetism,  the  machinery  of  the  mathematical  methods,  ia  far  ahead  of  the  accuracy 
^f  tbe  observations  themselves,  I  don't  mean  by  that  that  observations  carried 
out  by  first-rate  observatories  lack  accuracy,  but  I  mean  that  the  observatories 
•'•  crowded  into  the  bttter-kaowu  parts  of  the  world.  The  two  things  wanted 
*o«iabl6us  to  obtain  a  fuller,  clearer  pictur©  of  the  magnetic  state  of  the  Earth 
*f I  the  establishment  of  more  ohiservatorieBj  especially  in  the  tropics,  and  perhaps 
•till  tDore  important  than  this,  a  survey  of  the  antarctic  regions.  It  is  fur  tbe^e- 
two  things  that  magnetic  science  has   been    waiting.     We  are  ready  with   our 
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mfttlieniaiical  mftcbiDery,  if  only  inveetigatian  will  gire  ui  tbe  facts  upoD  which 
the  Btnicture  of  theory  may  thereAfler  be  built*  I  canaot,  therefore,  bat  hope  that 
this  great  expedition  will  be  carried  ont,  for  I  can  only  concur  with  Prof,  Foster,  when 
he  said  it  was  with  feelings  of  deepest  depression  that  Englishmen,  who  are  ac- 
cusioined  to  consider  themscWes  leaders  in  such  matters,  should  see  this  Gennan 
expedition  planned  and  preparations  made  for  carrying  it  out,  while  wo  lag 
behind ;  it  is^  indeed,  particuJarly  distastefu]  to  the  patriotism  of  English  scientific 
men.  I  don't  think,  therefore,  that,  in  putting  this  matter  before  you,  too  much 
stress  can  be  ladd  on  the  fact  that  it  is  of  the  greatest  importance  that  the  observa- 
tions of  the  two  exi)©ditiouB  should  be  taken  concurrently,  as  they  would  then 
be  of  fsr  more  value  than  the  observations  of  two  exfieditioDs  taken  several  years 
apart  from  one  another.  The  two  expeditions  should  co-operate  one  with  the  other, 
in  the  sense  that  the  observations  should  be  carried  out  with  one  common  object  and 
in  regions  which  had  been  arranged  between  the  two. 

I  therefore  hope  that  some  one  may  come  forward  to  help  us  in  this  matter, 
and  this  great  expedition  may  be  sent  out  The  Royal  Society  has  done,  and  will 
do,  all  that  it  can  in  making  an  application  to  the  Government  Grant  Committee; 
although  our  regulations  do  not  enable  us  to  state  what  the  result  of  this  may  be* 
our  great  endeavonr  will  be  to  get  a  substantial  sum^  to  prove  that  our  interest  is  not 
merely  platonic.  I  trust  that  on  this  occasion,  when  all  scientiGc  men  nre  unanimous 
in  support  of  this  object— when,  indeed,  all  civilized  countries  are  unanimous  as  to 
its  importaoceT  that  England  will  be  found  not  lagging  in  the  rear,  but  once  more 
taking  its  place  in  tbe  van. 

The  Fbesident  :  I  rejoice  to  see  present  here  this  evening  one  we  all  venerate, 
nl though  I  scarcely  hoped  to  have  seen  him,  and  it  only  shows  the  deep  interest  be 
takes  in  the  subject  before  us,  I  allude  t'>  our  late  Vice-President  Sir  Joseph 
Hooker^  who  is  the  sole  anrvivor  of  the  famous  antarctic  expedition  of  Sir  James 
Roes,  I  trust  tbat  Sir  Joseph  Hooker  will  kindly  addrcaa  a  few  words  of  ^ 
encouragement  to  as.  H 

Sir  Jo8Et»H  HooKEit:  It  is,  perhaps,  only  natural  that  I  should  look  back  before 
I  losk  forward,  and  I  cannot  help  being  reminded  of  the  old  proverb  regarding 
hope  deferred  making  the  heart  of  man  sick.  I  will  confess  to  you,  sir,  tbat  your 
previous  gallant  attempts  to  ^ alvani7.e  an  antarctic  expedition  into  existence  gave 
me  boundless  hopes,  only  to  be  disappointed  ;  but,  at  tbe  same  time,  let  me  assure 
you  tbat  every  new  effort  you  made  was  met  by  a  rebound  of  hope  on  my  part, 
and  on  no  occasion  more  than  on  the  present  occasion,  because  I  consider  tbat  the 
way  you  proposa  to  go  to  work  is  the  most  promising  as  yet  made.  We  must 
depend  u|K)n  our  uwn  resources,  with  the  national  will  and  the  national  effortp 
and  1  feel  sure  these  will  be  accorded.  If  I  understand  your  project  rightly,  it  is 
to  cut  our  coat  according  to  our  cloth,  therefore  the  size  of  the  expedition  must 
depend  upon  the  support  we  can  receive ;  but  I  do  venture  to  hope  that,  whatever 
it  may  be,  we  should  commence  as  soon  as  sufficient  funds  are  raised  for  the 
purpose,  whether  with  a  single  small  vessel,  or  with  a  couple  of  ships  of  the  cha- 
racter of  the  Chailenger,  Between  those  there  is  plenty  of  room  to  choose,  and 
our  choice  rauet  be  guided  by  w bat  we  can  aSbrd.  Now,  I  foresee  that  the  success 
of  the  expedition  will  dejyend  not  eo  much  upon  the  size  of  the  force  we  can  aeodi 
as  upon  the  nature  and  character  of  the  men  we  send  with  it.  That  a  single,  even 
small,  vessel,  seizing  its  o|^portunity,  may  obtain  most  important  geographical 
results  is  evidenced  by  Wedd ell's  having,  in  a  mere  cutter,  reached  open  water  in  the 
75ih  parallel,  and  this  in  a  longitude  where,  twenty  years  afterwards,  Ross,  in  two 
well-found  ships,  spent  weeks  in  the  vain  attempt  to  reach  the  72nd.  It  remains 
to  express  my  earnest  boje  tbat  Englishmen,  all  the  world  over,  will  liberally 
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ind  to  our  President'^  appeftl.   In  respect  of  the  colonies,  it  baB  always  appeared 

me  tbat  the  apathy  shown  by  Australia  and  New  Zealand  especially,  to  former 

fortfi  to  obtain  tbeir  subetantial  support,  was  io  a  great  measure  due  to  the  repreaeo* 

ions  made  to  them  from  this  country  not  having  been  efficiently  delivered  and 

ily  followed  up ;  and  I  would  suggest  for  conaideration  the  expediency  of 

ing  a  further  effort  by  applying,  not  only  to  the  Governmenta  of  Uiese  colonlca 

those  of  South  Africa,  but  simultaneously  to  their  leading  scientific  societies 

inilaential  residenta,  and  their  daily  papers.     It  might  at  the  same  time  be 

minted  out  tbat  there  are  many  ways  io  which  efficient  aid  could  lie  appropriately 

offered,  and   gladly  accepted,  such   as  refitting,  victualliug,  and   perhaps   even 

finwidng  the  expedition,  when  wintering  in  their  harbours.     Such  aid  as  this,  I 

fed  sure,  need  only  to  be  indicated  to  ensure  their  being  offered. 

Admiral  Sir  Ebasmus  Ommankey  :  I  congratulate  Sir  Clements  Markham  on 
the  admirable  address  he  has  given  us  this  evening  on  the  present  state  of  geo- 
graphical science  and  of  geographical  discovery.  I  wish  to  expresi  my  great 
pltasure  at  being  here,  because  Sir  Clements  Markham  was  a  youngster  under  me 
io  1B51.  I  have  had  a  great  many  pass  under  ray  hands^  but  none  that  have  risen 
tD  such  eminence  as  Sir  Clements  Markham*  I  have  taken  some  interest  in  ant- 
iTCtic  exploration,  partly  from  the  circnmstance  that  I  was  shipmate  with  Sir 
Junes  Ross  and  Captain  Crozter  in  the  year  1836,  on  a  very  perilous  expedition  to 
tbt  arctic  regions  in  the  depth  of  winter.  I  believe  there  is  nothing  in  naval 
weopds  which  has  been  so  glorious  as  that  expedition  of  James  ttoss  to  the 
atiturctic  regions.  In  looking  up  the  memoirs  of  that  expedition  to-day,  1  see 
tiiftt  the  most  eminent  philosophers  of  the  time  urged  the  country  to  undertake 
*1^  expedition,  I  have  no  doubt,  when  this  address  is  circulated,  it  will  rouse 
tile  tame  interest  in  philosophical  men  to  supixirt  the  object  we  have  id 
^**.  It  is  sixty -two  years  since  that  expedition  went  out.  Great  advantages 
'fll  he  gained  by  sending  forward  an  expedition  now,  especially  as  the  naval 
oncers  of  the  present  day  are  men  of  the  highest  scientific  attainments,  and  any- 
*^Dg  sent  forth  by  the  Admiralty  will  redound  to  the  credit  of  the  country.  1 
ibtll  do  my  best,  as  I  have  done  at  all  times,  to  support  this  movement. 
Uhink  it  i«  well  to  know  what  the  general  feeling  is  on  the  subject,  I  took  the 
laltiative  aotne  yean  ago,  in  1885,  in  bringing  the  subject  before  the  public  ;  some 
jws  after  that  I  acted  as  secretary  of  the  committee  of  the  British  Association 
^  Promoting  this  object,  and  I  was  in  comraunication  with  the  Geographical 
Society  of  Tictoria,  and  had  thus  the  means  of  ascertaining  the  feeling  of  our 
oolciies  in  Australia  and  New  Zealand,  Their  approval  wa^  unanimous,  but  the 
^J  colony  which  gave  any  tangible  proof  was  Yictoria,  which  voted  £5000,  on 
•«»^tion  tbat  this  country  voted  another  £5000.  This  was  submitted  to  the 
^eniment,  and  they  submitted  it  to  the  Royal  Society,  who  decided  that  £10,0(X> 
^^  fiol  enough  for  such  an  expedition.  Another  time  Sir  John  Elder  said  he 
^o«y  gire  £5000  on  condition  that  enough  money  was  collected,  but  it  was  not 
^htaioed,  I  believe  that  the  result  of  this  meeting  will  meet  with  the  approval  of 
*M  whole  world,  and  I  hope  that  I  may  live  to  see  the  expedition  set  forth. 

Admiral  Sir  Leopold  M'Clotock  :  With  regard  to  the  exploration  of  the 
*otaTctie  regions,  1  do  not  propose  to  add  a  word,  or  as  to  the  undoubted  value 
w  ittcb  an  enterprise.  1  will  only  speak  a  few  words  about  the  Admiralty  and 
^^  officers.  I  think  our  President  is  now  looking  to  scientific  men  throughout 
*he  coaatry  for  that  support  which  the  Admiralty  and  Gbvernment  have  declined 
***&ive  just  at  present.  In  times  of  profound  |)oace,  the  Admiralty  and  the  country 
***^e,  1  think,  heartily  supported  these  expeditions ;  but  now  there  are  some  ugly 
**<*«di  floating  in  the  political  atmosphere  which  keep  the  Admiralty  at  the  present 
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time  very  ^usj;  aod  kX&o  we  must  bear  in  mM,  in  regard  to  naTftl  ofticers^  tliat 
they  are  not  unlike  other  rneBp  and  tliat  man  is  a  fighting  animal,  and  if  there  m 
a  chance  of  a  fight,  you  won't  get  naval  officers  to  devote  their  attontiou  ti>  mattera 
of  abatruae  scientific  interest.  1  do  hope  that  a  little  time  will  bring  the  Admiralty 
roxind,  and  that  with  changed  circumstaDcea  wc  sliaU  have  a  Government  ex 
diUon,  and,  if  so,  we  eh  a  II  take  a  great  geographical  spring  forwards. 

Admiral  Sir  William  Wharton  :  The  President  puts  me  in  a  difBcdt  pomtw»^ 
because  he  has  devoted  a  part  of  hi«  remarks  to-night  to»  vve  will  aay,  animadvert- 
ing a  little  on  the  conduct  of  the  Admiralty  and  the  Goverument  in  declining  to 
entertain  the  proposition  to  send  out  a  Government  expedition  totiie  Antarctic,  I 
think  that  a  little  bit  too  much  has  been  put  upon  the  Admiralty;  but^  however, 

I  am  not  here  to  defend  the  Admiralty;  although  I  am  an  Admiralty  officer,  I  have 
my  owD  opinions  on  the  subject,  and  I  think  I  am  quite  entitled  to  express  them 
here  without  in  any  way  committing  the  Admiralty  to  them.  I  should  like  to  say^ 
idth  regard  to  an  expedition  of  this  kind,  that  the  Government  has  to  consider  that 
any  expedition  sent  out  must  be  a  very  complete  one ;  and  there  is  no  doubt  that 
it  will  coat  a  great  d€al  of  money.  That  is  nothing  really  to  this  country,  but  atiU 
you  have  to  persuade  the  keepers  of  the  public  purse  that  that  large  sum  of  money 

II  necessary,  and  that  is  ^  little  difllcnlt,  as  this  is  a  matter  of  pure  science.  We- 
don*t  think  so;  we  think  the  scientific  results  are  worth  anything,  and  there 
ia  no  doubt  that  ruch  an  expedition  would  be  an  immensely  popular  one  in  the 
navy.  There  wouW  be  crowds  of  officers  asking  to  be  sent  on  such  an  expedition,, 
and  I  believe  it  would  be  better  carried  out  under  the  auspices  of  the  Government, 
because  it  is  one  of  great  difliculty,  and  you  want  strict  diEcipline ;  but  the 
Gk>veniment  have,  for  the  time  being  at  any  rate,  declined  to  offer  their  aid,  and  T 
am  very  much  of  opinion  that  if  a  small  expedition  be  sent  out  by  private  aid^ 
it  will  be  able  to  do  a  great  deal,  proving  the  forerunner  of  a  larger  expedition 
afterwards.  We  have  often  seen  that  private  enterprise  gives  the  start  and  moves 
the  country.  This  could  be  carried  out  for  a  very  much  smaller  sum  of  money 
than  would  be  nocesmry  for  a  tTovernment  expedition,  as  long  as  they  don't  start 
out  with  the  idea  of  doing  as  much  work  as  a  Government  expedition  would  do^ 
and  I  am  very  much  in  hope  that  Sir  Clements  Markham^s  appeal  will  end  m 
that  aid  being  given  us. 

The  Pbesident  :  I  hope  that  the  meeting  is  as  well  pleased  as  I  am  with  th< 
result  of  the  discussion  which  has  followed  my  address,  Wc  have  heard  from  tbi 
secretaries  of  tbe  Boyal  Society  what  a  deep  interest  that  great  institution  feels^ 
in  the  success  of  our  eflforts.  We  have  been  encouraged  in  a  way  that  w*e  scarcely 
hoped  for  by  one  who  knows  the  dangers  of  antarctic  eervice,  Sir  Joseph  Hooker. 
We  have  been  remioded  of  all  the  work  done  from  the  beginniag  by  Sir  Erasmua 
Ommanney ;  we  have  been  encouraged  also  by  Sir  Leopold  M'Clintock,  and  above 
all  by  the  hydrographer.  1  can  bear  witness  to  what  he  said  about  the  desire  of 
ihe  navy  for  any  work  of  that  description*  I  remember  very  well  when  Leigh 
Smith  was  lost,  I  wrote  to  Captain  Bedford  at  Greenwich,  lo  see  if  any  naval 
officers  were  inclined  to  go  out  to  help  in  the  search,  and  when  I  went  down  there^ 
there  was  such  a  crowd  in  his  office  and  all  round  it  that  I  could  hardly  get  near 
— ^in  fact,  all  Greenwich  seemed  to  have  volunteered.  I  have  had  leiters  from  all 
jjarta  of  the  world  showing  the  same  feeling  in  the  naval  service,  and  I  say  it  ia 
a  reaaou  for  regret  that  the  navy  ie  deprived  of  the  work  that  belongs  to  it ;  bat 
if  it  ia  fo  deprived,  we  must  use  every  effort  to  raise  a  fund  to  enable  ns  to  tike 
the  place  of  the  navy,  1  do  trust  that  the  address,  and  the  discussion  which  has 
followed,  will  be  of  some  service  to  the  cause  we  have  at  heart  I  have  nothing 
more  to  add  but  the  expression  of  my  belief  that  this  great  mceiing  is  with  cs. 
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A  DESCRIPTION  OF  CHRISTMAS  ISLAND  (INDIAN  OCEAN)/ 

By  CHAS.  W.  AITDREWS,  B.Sc,  F.O.S,,  Asaiatant  in  the  British  Mnaeum 

(Natural  History). 

One  of  the  most  interesting  of  the  lonely  islete  of  the  Indian  Oceftn  in 

^^ Christmas  Island,  which  lies  ahout  190  mile^  south  of  Java,  in  S.  lat.  iC 

BSd',  E,  long.  lOd'^  42*.     The  seas  aronnd  it  are  of  enormous  depth,  and 

^BiPonndings  of  over  1000  fathoms  occur  within  2  or  3  miles  of  ita  coasts. 

^■To  the  north  and  north-west  is  Maclear  Deep,  in  which  3200  fathoms 

H  were  found,  and  to  the  south  is  the  more  extensive  Wharton  Deep,  with 

upwards  of  3000  fathoms.     The  island,  in  fact^  rises  from  the  summit  of 

the  low  submarine  ridge  which  separates  these  two  abysses,  and  on  the 

westward  end  of  which  the  Keellng-Cooos  Islands  are  situated. 

The  first  mention  of  the  island  occurs  in  a  map  by  Pieter  Goos, 
published  in  Holland  in  1666,  in  which  it  is  called  Moni,  In  subse- 
quent maps,  this  name  and  that  of  Christmas  Island  are  applied  to  it 
indifferently,  but  it  is  not  known  by  whom  the  island  was  discovered 
And  named.  The  earliest  approach  to  a  descriptive  account  is  found  in 
J^Ainpier's  *  Voyages,*  f  in  the  following  passage  :— 

*'  After  leaving  New  Holland,  the  ship  tried  to  make  Cocoa,  but  was 

driven  to  a  more  easterly  course,  and  met  nothing  of  remark  till  the 

twenty-eighth  day.     Then  we  fell  in    with  a  small  woody  island  in 

iat  10**  20'.     Its  longitude  from  Kew  Holland,  from  whence  we  osme, 

w*8»  by  my  account,  12''  16'  W.     It  was  deep  water  about  the  island, 

and  there  was  no  anchoring;  but  we  sent  two  canoes  ashore,  one  of 

them  with  the  carpenters,  to  cut  a  tree  to  make  another  pump ;  the 

other  canoe  went   to   search  for  fresh  water,  and  found  a  fine  small 

brook  tiear  the  south-west  point  of  the  island,  but  there  the  sea  fell  on 

the  shore  so  high  that  they  oould  not  get  it  off.     At  noon  both  the 

cwioea  returned  on  board,  and  the  carpenters  brought  aboard  a  good 

tfCOj  the  other  canoe  brought  aboard  as  many  boobies  and  man-of-war 

Wttle  as  sufficed  all  the  ship's  company  when  they  were  boiled.     They 

S<^alfio  a  sort  of  land  animal,  somewhat  resembling  a  large  crawfish 

without  its  great  claws*     The  island  is  a  good  height,  with  steep  cliffs 

<^&i&8t  the  south  and  south-west,  and  a  sandy  bay  on  the  north  side, 

bnt  with  very  deep  water  steep  to  the  shore.*' 

The  date  of  DaMpier*8  visit  was  March,  1688.  The  next  account  of 
^«  island  is  given  by  Captain  Daniel  Beekman  |  in  1718.  He  remarks 
that  "the  island  looks  exceeding  pleasant,  being  covered  with  lofty 
t*^  and  may  be  known  by  the  following  directions :  Coming  from 
the  north-westward,  it  appears  pretty  high,  with  a  saddle  in  the  middle  ; 

*  Pftper  read  at  the  Hojal  Geographical  Society,  November  28,  1888.  Map  and 
fie«(uniii,  p.  104. 

f  *Dampier'fl  VoyagcB/  yoI.  i.  p.  472,     Ed.  1829,  London. 

I  *  A  Voyage  to  and  from  the  Island  of  Borneo^  in  tho  Eaat  ludies/  etc.   London,  1718. 

Ko,  L— January,  1899.]  c 
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the  wGsternmoafc  land  is  the  highest,  trenching  away  to  the  north  ward 
to  a  low  flat  point ;  the  eaBternmoat  point  is  luw^  but  bluff.  I  sounded 
within  8  miles  of  the  low  point,  but  had  no  bottotn  with  the  lOO-fathoni 
line  out*     The  island  is  abotit  7  leagues  from  east  to  west/'  ■ 

This   writer  gives  a  remarkable  sketch »  in  which  the  heights  are 
ridiculou&ly  exaggerated,  the  hill  over  the  north- western  point  being 
made  to  look  like  a  high  mountain  with  three  peaks ;  his  estimate 
the  length  of  the  island  also  is  muoh  in  excess  of  the  truth. 

In  1771,  the  Pigot,  East  Indiaman,  attemi>ted  to  find  an  anchorag 
but  failed.     The  crews  of  this  and  uther  passing  vessels  reported  the 
oconrrence  of  wild  pigs,  coconiit  palms,  and  limc'trees,  none  of  whiot 
really  existed. 

The  first  attempt  at  an  exploration  of  the  island  was  made  by  tl 
frigate  AiaethyH  in  1857,  from  which  a  boat's  crew  was  landed  with  th 
object  of  attaDj>ting  to  reach  the  summit^  but  the  inland  cliffs  prove 
an  insuperable  obstacloi  and  the  ascent  was  abandoned. 

In  1887,  the*  surveying  vessel  Fhjlng  Fish  (Captain  Maclear)  w« 
ordered  to  make  an  examination  of  the  island.     The  coast  was  found 
consist  of  steep  limestone  clififrf>  and  it  was  only  after  sailing  nearly  alt 
round  the  island  that  an  anchorage  was  found  in  a  bay  with  a  whit^ 
shingle  beach  on  the  north  coast ;  to  this  the  name  Flying  Fish  Covfl 
was  given,  and  it  is  now  the  site  of  a  smull  settlement.     Another  white 
beach  was  seen  towarde  the  north-west  point,  but  no  anchorage  wai 
found  near  it.     A  number  of  men  were  landed,  and  some  coUectio 
of  the  plants  and  anirmiltii  were  obtained,  bii^  since  the  island  seemed 
little  value,  no  serious  attempt  at  exploration  wus  made. 

In  the  following  year  H.M,S.  Egeria  { (  aptaio  Pelham  Aldrich )  call 
at  the  island,  and  remained  about  ten  days.  Captain  Aldrioh  and 
men  cut  a  way  to  tlie  top  of  the  island,  and  sent  home  a  number  of  ro 
t-peeiraens  obtained  on  the  way,  and  Mr  J.  J.  Lister,  %vho  accompani 
the  expedition  as  naturalist,  made  extensive  collections  both  of  the  fan 
and  flora,  but  had  not  time  to  penetrate  to  tbe  middle  of  the  island. 

In  1890  K.M^S.  Bedpoh  called  at  the  island  for  a  few  honrs,  and 
Mr.  H.  K.  Eidley,  of  the  Singapore  Hotanieal  Gardens,  who  was 
board,  collected  a  number  of  plants  not  previously  recorded,  and 
written  an  interesting  account  of  his  visit/^ 

Although  ^Messrs.  Lister  and  Kidley  had  made  valuable  collectio: 
of  the  flora  and  fauna  of  the  island,  the  shortness  of  the  time  at  th 
disposal  rendered  it  impossible  for  them  to  penetrate  far  into  the 
interior,  or  to  make  any  examination  of  tbe  geological  elructnro. 
Nevertheless,  the  rock  ei^ecirnens  brought  hack  by  the  Etjeria  showed 
that  tbe  island  probably  consisted  mainly  of  coral  and  foraminiferal 
limestones,  resting  on  a  basis  of  volcanic  rocks;  and  a  very  interestin 


•  Journal,  SlrnitB  Branch  of  the  Royal  Asifitic  Society,  JiiEe,  ISQl,  y   12;( 
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paper,*  in  which  the  reBults  of  the  expedition  were  auinmar]%ed  and 
the  probable  structure  of  the  island  discussetl,  waB  published  by  Bear- 
Admiral  Sir  W.  J*  L,  Wharton  in  the  Froceedings  of  this  Society  for  1888* 
It  seemed  desirabloi  however,  that  a  more  complete  examination  of 
the  island  should  be  undertaken,  and,  if  possible,  collectionB  should  be 
made  at  different  seasons  of  the  year,  and  in  1896  Sir  John  Murray 
generously  offered  to  pay  the  expenses  of  suoh  an  expedition.     I  was 
fortunate  enough  to  be  able  to  avail  myself  of  this  opportunity,  and,  the 
Traateea  of  the  British  Museum  having  granted  the  necessary  leave  of 
absence,  1  left  England  at  the  beginning  uf  May,  1897. 


rtTIVa  rWK  00T8— IKIF  AT  LOW  WAT18R. 

At    that    time   the   only  means  of  access    to   the    inland   was  by 
^ixe  small  Bailing-vefisels  belonging  to  Mr.  G.   Cliinies-Euss  of   Cocoe- 

PlveeliDg  Islands,  which  are  employed  in  carrying  various  BUpplies  from 
Elatavia  to  those  islands,  and  on  their  way  down  usually  touch  at 
^-hiistmas  Island  to  land  sturcs  fur  the  little  colony  established  in 
flying  Fisli  Cove,  Unforiuuately,  one  of  these  vessels  had  left  shortly 
'  fcefore  I  arrived  in  Java,  and  I  thtnefort?  had  to  wait  some  weeks  before 

•H  opportunity  of  getting  to  the  it  lands  oecuired  ;  but  at  length,  on 
«Tnly  23, 1  sailed  from  Batavia  in  the  /.  O,  Clunk  it- Iheit,  a  yawl  of  about 

*  To  thb  paper  I  am  Indebted  fur  aiueli  of  the  infonuation  an  to  the  earlj  hietory 
<>f  the  ifitand  givt^ti  above. 
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46  tons  burden.  After  a  rather  rough  passage  of  iive  days,  we  sighted' 
the  ifllaad  from  the  south- west,  having  run  past  it  in  the  night,  W© 
arrived  off  Flying  Fieh  Cove  soon  after  sunset,  but  did  not  anchor  till 
the  following  morniog  (July  29). 

Seen  from  the  south-west,  the  island  lippears  as  a  long  green  ridge 
nearly  level  at  the  top,  there  being  ouly  slight  elevations  at  the  north- 
west and  south-east  ends.  The  ridge  deaceods  seaward  in  a  succession 
of  ten^aces,  the  upper  ones  bounded  hj  comparatively  gentle  slopea, 
.the  lower  by  a  high  and  nearly  vertical  cliff,  below  which  there  is  m 
narrow  platform  sloping  gently  down  to  the  sea-cliff»  This  is  usually 
about  15  to  30  feet  high,  and  is  much  undercut  by  the  heavy  swell  that 
is  oontinually  breaking  against  its  base.  On  ajjproaching  nearer,  it  can 
be  seen  that  the  whole  island  is  covered  with  a  dense  forest,  only  broken 
by  the  grey  face  of  the  high  inland  cliff  which  runs  round  the  greater 
part  of  the  island,  rising  like  a  wall  above  the  tall  trees  growing  on  the 
shore  terrace. 

If  the  coast  be  examined  in  a  boat  or  from  the  top  of  the  sea-cliff, 
it  will  be  seen  that  a  submarine  terrace  in  the  shape  of  a  fringing  reef 
is  being  formed  round  the  greater  i>art  of  the  island.  It  varies  greatly 
in  width,  and  also  in  its  depth  below  the  surface ;  in  some  places  it  is 
]>artly  dry  at  low  water,  in  others  some  fathoms  deep*  Outside  the 
edge  of  this  reef,  the  water  deepens  suddenly* 

The  greatest  length  of  the  island,  from  North-East  Point  to  Egeria 
Point,  is  about  12  miles.  The  greatest  width  from  north  to  south  is' 
about  9  miles;  the  least  3^  miles.  Its  area  may  he  roughly  stated 
as  43  square  miles. 

The  outlines  of  the  land,  as  seen  from  the  south-west,  east,  and  north, 
and  sections  •  across  it  at  various  points  are  shown  in  the  diagrams* 
From  these  it  can  be  gathered  that  it  consists  of  a  central  plateau, 
highest  toward  the  north  and  east,  and  descending  to  the  sea  on  all 
sides  by  a  sucoession  of  terraces  separated  by  slopes  or  cliffs.  In 
most  places  the  arrangement  of  these,  from  the  edge  of  the  plateau 
downwards,  is  (1)  a  steep  slope  strewn  with  blocks;  (2)  a  broad  terrace, 
followed  by  a  similar  slope  (this  seems  to  be  wanting  on  the  south)  ; 
(3)  a  second  terrace,  terminating  in  a  cliff  200  or  300  feet  high ;  (4) 
the  shore  terrace  sloping  gently  down  to  the  sea-cliff ;  (5)  the  present 
fringing  reef.  There  arc,  however,  many  local  differences,  the  more 
important  of  which  will  he  noticed  below. 

The  Central  PZa/cai*.— The  edge  of  the  central  plateau  is  roughly 
parallel  to  the  coast,  receding  farthest  from  it  opposite  the  principal 
headlands.  It  is  highest  along  its  northern  and  eastern  borders,  where 
there  is  a  raised  rim,  the  average  height  of  whioh  above  the  sea  is 


': 


*  The  sectionB  acroae  the  wefiiern  tiud  Borth^easteni  parte  of  the  itluid  aie  mainlj 
founded  on  n  Burvej  of  roailB  made  by  Mr,  G.  Eoaa  in  1897* 
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about  800  feet.  Towards  the  south  it  slopes  away  so  that  its  edge  is 
only  from  400  to  450  feet  high,  but  there  are  some  slight  eleyations 
above  this  general  level.  On  the  west  the  upper  terraces  are  replaced 
by  a  gentle  slope,  and  even  the  first  inland  cliff  is  not  well  marked 
except  towards  North- West  and  Egeria  Points. 

Along  the  raised  rim  of  the  plateau  there  are  a  number  of  hills, 
the  highest  of  which  (Murray  Hill)  occurs  towards  North- West  Point. 
It  is  a  nearly  flat-topped  hill,  divided  by  an  oblique  valley  into  a 
larger  and  rather  higher  western  portion,  and  a  lower  eastern  one; 
the  greatest  height  is  about  1170  feet.  The  summit  is  formed  by 
masses  of  dolomitic  limestone,  and  on  its  lower  slopes  there  are  beds  of 
shelly  limestone,  and  a  peculiar  deposit  which  seems  to  be  mainly  made 
up  of  tiny  spherules  of  altered  volcanic  glass.  The  outer  face  is  very 
steep,  but  toward  the  south  the  land  first  descends  gently,  then  rises  a 
little,  finally  sinking  to  the  general  level  of  the  plateau  in  a  long 
gradual  slope.  On  the  south-western  side  there  are  occasionally 
patches  of  rounded  pebbles,  which  are  of  a  volcanic  nature,  and  are, 
perhaps,  derived  from  the  bed  above  mentioned.  Similar  nodules  occur 
in  many  places  on  the  higher  parts  of  the  island. 

The  next  highest  hill  (Boss  Hill)  is  over  South  Point.  It  also  has 
a  flat  top  covered  with  dolomitic  limestone,  in  which  traces  of  gastropod 
shells  are  visible.  On  its  outer  side  there  is  a  low  cliff,  and  below  this 
a  long  steep  slope  covered  with  blocks  of  limestone  in  the  wildest  oon- 
fusion,  and  thickly  overgrown  with  creepers  and  brushwood.  Towards 
the  plateau  also  the  descent  is  rather  abrupt. 

Over  North-East  Point  is  another  elevation  (Phosphate  Hill), 
which,  though  not  so  high  (900  feet),  is  particularly  interesting  on 
account  of  the  extensive  deposit  of  phosphate  of  lime  which  is  found 
there.  This  substance  is  strewn  over  the  surface  in  blocks  of  all  sizes, 
and  in  some  places  it  is  found  to  a  considerable  depth;  in  others, 
however,  it  can  be  seen  to  rest  directly  on  an  irregular  surface  of 
dolomitic  limestone,  occasional  pinnacles  of  which  project  through  it 
At  the  northern  end  of  the  hill  the  phosphate  is  found  on  both  outei 
and  inner  slopes,  but  farther  south  on  the  plateau  side  only,  the 
outer  being  occupied  by  a  reef  of  limestone,  which  descends  to  the 
terrace  beneath  in  a  low  cliff.  The  area  actually  covered  by  this  thick 
deposit  of  phosphate  of  lime  is  about  half  a  mile  long  by  a  quartei 
broad,  but  an  immense  quantity  occurd  in  the  form  of  irregular  nodulef 
and  blocks  scattered  over  all  the  slopes  and  terraces  of  this  part  of  the 
island.  There  are  other  less  extensive  beds  over  Flying  Fish  Cove,  and 
al80  at  several  points  along  the  eastern  edge  of  the  plateau.  Probably, 
when  the  islands  were  still  low  and  not  covered  with  forest,  they  formed 
the  homes  of  myriads  of  sea-birds,  and  the  guano  thus  formed,  aftei 
undergoing  alteration  mainly  through  loss  of  its  organic  matter,  gave 
rise  to  the  hard  phosphatic  rock  now  existing.     At  the  same  time  the 
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linieBtonee  on  whicli  it  rests  have  often  lieen  phospliatized,  and  lumps 
of  coral  conBisting  mainly  of  phosphate  of  lime  are  soraetJmeB  fountL 
The  extensive  accnmitlations  of  guano  which  mnst  have  taken  place 
point  to  a  time  when  the  rainfall  was  much  less  than  at  the  present  day, 
a  condition  which  may,  at  least  in  part>  have  been  de]>6ndent  on  the  cir- 
on instances  that  the  islands  were  low  and  probably  free  from  fore«t. 

On  the  eastern  nni,  between  Phosphate  Hill  and  Eoss  Hill,  there  are 
several  smaller  elevations,  all  presenting  similar  characters,  viz. 
Iiaving  on  their  seaward  side  a  steep  tahis  ^lope  or  low  oliff.  a  flat  top, 
and  a  moderate  declivity  on  the  inland  side.  Between  the  hills  both  on 
the  north  and  east  coasts,  the  rim  of  the  plateau  varies  a  good  deal  in 
oharaoter.     As  a  nile,  its  outer  etl^e  is  marke^l  by  a  kind  of  rami>*irl:  of 


lines  of  limestone  pinnacles  separated  by  channels,  but  sometioiei  it 
descends  by  a  gentle  slope  :  in  either  case  beneath  the  cliff  or  the  slope 
there  it*  always  a  steep  talustitrewo  declivity  iiassing  down  to  the  first 
terrace. 

The  northern  part  of  the  pkteau  within  the  elevated  rim  is  jiarticu- 
larly  characterized  by  the  presence  of  numerous  low  bills  (about  50 
feet  I,  with  more  or  less  flattops  covered  with  blocks  and  pinnacles  of 
limfestone.  Farther  suuth  there  are  several  step-like  ridges,  running  in 
an  approsimately  east-and-west  direction  ;  their  southern  face  is  covered 
with  blocks  of  liuiestune,  composeJ  mainly  of  rather  fr€>?h -looking  corals. 
In  a  few  places  Kimilar  limestonet*  form  extensive  reefs,  cut  up  into 
deep  channels  and  holes*  These  reefs,  when  covered  with  thick  bush, 
form  almost  impenetrable  obstacles. 
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The  Upper  Slopes  ami  Terraces^^^An  already  mentiotied,  there  is  ben  eat  k 
the  edge  of  the  plateau  a  steep  slope  usimlly  covered  with  talus ; 
where  the  rocks  compoaing  it  are  exposed  they  are  foimd  to  consiflt 
of  foramini feral  and  corai  limestones,  and  are  often  full  of  angular 
fragments  of  older  limestones.  Beneath  this  ^lope  is  a  level  terrace 
varying  in  width  from  a  few  yards  to  a  qtiarter  of  a  mile  or  more,  and 
hounded  on  the  seaward  side  by  a  second  steep  declivity,  or  in  plaoea 
by  an  actual  cliff.  The  rocks  compoBiog  this  usually  show  very  distincti 
traces  of  coral,  and  sometimes  seem  to  be  entirely  com|.>o»ed  of  it.  Thia 
slope  is  absent  on  the  southern  side  of  the  island. 

The  next  terrace  also  varies  considerably  in  width ;  on  its  outer 
margin  there  is  usually  a  broad  belt  of  limestone  pinnacles,  separated 
by  channels.  In  tbe  neighbourhood  of  Steep  Point,  it  rises  into  a 
rounded  hill  covered  with  blocks  of  phosphate  of  lime.  This  hill  must 
have  formed  a  small  islet  at  the  time  tbe  foot  of  the  second  inland  cli^ 
was  washed  by  the  sea.  In  other  places  there  is  a  channel  40  or  50 
yards  wide  running  parallel  to  the  edge  of  the  cliflf;  the  inner  side  i§ 
formed  by  a  cliff  30  or  40  feet  bigb,  the  outer  by  wails  and  pinnacles 
separated  by  branching  cbanneb,  the  floor  of  which,  like  that  of  the 
main  channel,  is  perfectly  level.  Towards  the  sea  there  is  a  steep  slope 
covered  with  blocks  of  limestone.  When  the  sea  wa^  from  350  to  400 
feet  higher  than  at  present,  this  channel  formed  a  sort  of  canal  in  the 
reef  parallel  to  the  coast.   ^ 

Beneath  the  terrac*^  just  described  comes  the  first  inland  cliff,  by  far 
the  most  conspicuous  feature  of  the  island.  Usual ly  it  has  a  vertical, 
or  nearly  vertical,  face,  and  it  ia  especially  well  marked  at  the  head* 
lands.  Its  summit  is  from  250  to  300  feet  above  the  sea.  In  seTerat 
places  about  150  fcut  above  the  shore  platform  there  arc  distinct  trmoe»' 
of  wave  action,  the  most  notable  being  the  presence  of  caves  along  thia 
line.  In  some  cases  beneath  this  point,  instead  of  a  vertical  face,  wo 
find  a  steep  slope  of  limestone  with  eoral  in  position  of  growth, 
apparently  the  remains  of  a  narrow  fringing  reef^  founded  Ujion  and 
partly  composed  of  talus.  The  fact  that  the  elevation  of  thia  cliff  has 
been  of  an  intermittent  character  is  further  shown  by  the  fact  that 
where  the  slopes  of  the  island  are  gentle  and  no  high  cliff  has  been 
formed,  there  is  either  a  succession  of  minor  cliffs  separated  by  terraces 
and  partly  built  up  of  coral  rock,  or  merely  a  slope  with  ledges  of  coral 
limestone.  Although  these  minor  cliffs  and  ledges  may  lie  continuous  for 
some  distance  in  any  given  locality,  they  do  not  always  correspond  to 
those  found  a  few  miles  off.  It  must  also  be  noted  that  the  geological 
structure  and  even  the  origin  of  this  cliff  is  not  everywhere  the  samei 
a  point  that  will  be  referred  to  more  fully  below. 

The  shore  terrace  elopes  gently  down  fiom  the  foot  of  the  first  inland 
cliff  to  the  sea-oliff,  which  is  from  15  to  30  or  more  feet  high,  and  is  often 
undercut  by  the  waves  to  a  remarkable  extent,  so  that  it  sometimes 
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overhangs  more  than  20  feet.  The  id  land  side  of  this  terrace  is  usually 
covered  with  pinnacles  of  rock  similar  to  that  forming  the  cliff  ahove, 
and  formed  part  of  the  fore-shore  planed  down  by  the  waves.  Near  the 
sea  the  terrace  is  clearly  a  raised  fringing  reef  resting  on  a  foundation 
of  tains ;  the  corals  are  often  very  fresh  in  appearance.  In  some 
localities  this  platform  hae  been  cut  into  the  older  rocks  (orbitoidal 
limestones,  basalts,  etc.)  which  form  the  basis  of  the  island,  and  in 
such  places  small  streams  may  oecur^  the  water  being  held  up  by  the 
Tolcanio  rocks.  The  point  where  these  are  best  developed  is  oa  the 
east  coast,  where  there  are  two  or  three  muddy  brooks  and  a  small 
fall  of  excellent  water,  which  gushes  out  over  a  bed  of  basalt  just  above 
high-water  mark. 


NOHTH-WEBT  itjjsr. 


On  the  south,  where  the  cliffs  are  exposed  to  the  full  force  of  the 
swell  produced  by  the  south-east  trade  wind,  which  blows  most  of  the 
year,  the  coast  scenery  is  very  line.  The  cliffs  are  cut  into  numberless 
narrow  inlets,  and  their  summits  are  of  (en  completely  bare  of  vegeta- 
tion for  some  distance  from  the  sea.  Blow-holes  are  very  numerous, 
and  several  columns  of  spray  rising  high  above  the  trees  may  often  be 
seen  at  once. 

At  various  points  round  the  coast  there  are  shingle  beaches.  The 
moet  important  of  these  are  those  in  Flying  Fish  Cove  and  West  White 
Beach  (see  map),  at  both  of  which  landing  is  fairly  easy.  There 
are  also  two  or  three  others  on  the  north  coast,  several  on  the  east, 
and  one  or  two  towards  the  northern  part  of  the  west  coast ;  most 
uf  these  are  small,  and  are  shut  in  by  cliffs,  and  covered  at  high  water. 
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The  abo%*e  is  a  brief  accotitit  of  tlie  iiBual  plan  of  theielnntl,  but  there 
are  several  localities  ia  which  considerable  divergences  from  this  occur. 
One  of  these  in  Steep  Point,  where  a  deep  fissure,  formiog  a  narrow 
valley,  ha^  cut  off  an  angle  of  the  first  inland  cliff,  and  the  portion  thnn 
isolated  has  liltetl  forward  so  that  the  natml  shore  platform,  if  it  ever 
existed,  has  been  carried  beneath  the  sea,  and  ihe  headland,  which  is 
150  to  20n  feet  high,  is,  in  fact,  part  of  the  firbl  inland  cliff. 

Again,  on  the  east  cu^st,  near  North-East  Point,  extenfiive  slips 
or  faults  have  taken  place,  the  result  being  that  the  ordioary  terraces 
are  replaced  by  a  single  precipice  500  to  600  feet  high,  the  foot  of 
which  is  covered  by  talus  of  enormous  blocks  of  limestone.  In  this 
case  the  edge  of  the  island  as  far  back  as  the  sei^ond  inland  cliff  has 
slipped  down  beneath  the  sea,  and  has  helped  to  buildup  the  foundation 
upon  which  the  reefs  now  forming  the  shore  terrace  grew.  Nearer 
North*East  Point  the  slip  wat^  less  extensive,  and  the  slipped  masK 
here  forms  the  first  inland  cliff,  on  the  top  of  which  there  are  several 
step-like  ridges  running  ]>arallel  to  its  edge,  and  marking  minor  dis- 
locations* The  rook  comprising  both  this  cliff  and  the  precipice  further 
south  seems  to  be  almost  wholly  urbitoidal  limestone,  the  flat  joint 
faces  of  which  give  it  a  very  characteristic  appearance;  the  cliff  on 
the  southern  fcide  of  Egoria  promontory  is  similar,  and  the  small  cliffs 
resulting  from  isuccessive  wlips  can  be  seen  in  the  photograph. 

At  the  western  end  of  the  ialand  the  upper  cliffs  are  replaced  by 
gentle  elopes,  and  even  the  first  inland  cliff  is  ill  defined,  except  towards 
North-West  and  Egeria  Points,  Another  characteristic  feature  of  thia 
region  is  the  occurrence  of  several  valleys  running  down  to  the  sea  in 
a  generally  south- westerly  direction ,  These  first  commence  as  a  shallow 
depression  at  aboiit  4(*0  feet,  but  as  they  are  followed  seawards,  deepen 
to  a  narrow  gorge  which  cuts  through  the  first  inland  and  sometimes 
the  eea  cliff  also.  The  scenery  of  these  valleys  is  the  most  picturesque 
on  the  island,  and  reminds  one  a  little  of  the  dales  in  the  mountain  lime- 
stone in  the  Peak  District.  The  fioor  is  gentsrally  formed  of  yolcanio 
rock  (basalt),  and  in  the  wet  season  is  occupied  by  a  small  stream, 
which  descends  to  the  sea  hy  a  suocession  of  falls  and  rapids ;  at  the 
time  of  my  visit  water  was  only  found  in  the  northernmost  valley. 

The  last  locality  to  be  described  is  Flying  Fish  Cove,  by  far  tlie 
most  important,  because  it  seems  to  supply  the  key  to  the  structure 
of  the  island  as  a  whole*  In  the  large-scale  map  of  this  district,  it 
will  he  observed  that  at  this  point  the  sea-oUff  is  interrupted,  and  its 
place  taken  hy  a  long  curved  stretch  of  white  shingle  beach,  in  front 
of  which  a  broad  fringing  reef  stretches  from  one  end  of  the  cove  to  the 
other.  Behind  the  beach  is  a  nearly  level  platform,  composed  mainly 
of  blocks  and  fragments  of  i  oral  mingled  with  talus  from  the  cliff  above. 
This  level  haa  been,  for  the  most  part,  cleared  and  planted  with  coco- 
nut palms,  fruit-trees,  and  vegetables,  and  is  the  site  of  "Clunies-Ross 
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Settlement/*  which  conBist-*  of  some  nine  or  ten  houses,  workshojie,  and 
stores.  The  cliff  formiag  the  back  of  the  cove  ie  about  500  feet  hi*j;h  in 
the  roiddlG,  but  decreases  in  height  to  wards  the  ends,  and  towards  the 
north  the  slope  beootnes  less  steep.  For  the  greater  part  of  its  length 
it  coneiflts  of  alternations  of  low,  more  or  less  vertical  cliffs,  with  steep 
talus  slopes;  but  towards  the  southern  end^  the  npf>er  part  forme  over- 
haiiging  precipices  200  feet  or  more  in  height,  while  the  lower  portion 
is  covered  by  a  talus  slope  of  li  roes  tone  blocks,  often  as  large  as  a  fair- 
sized  cottage.  Some  of  these  lie  fdr  out  on  the  reef.  In  thi^  cliff  and  in 
iistmiDediate  neighbourhood  we  have  almost  the  only  section  from  whicli 
it  is  possible  to  got  im  idea  of  the  nature  of  the  foundation  upon  which 
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the  upper  reefs  havo  been  established  ;  almost  everywhere  else  the 
central  portion  of  tbe  island  is  concealed  by  the  investing  covering  of 
more  recent  limestones  which  have  formed  roiiud  the  island,  either  as 
aediment  derived  from  the  higher  coral  masses,  or  as  reefs  which  have 
grown  on  the  slopes  of  the  island  during  its  elevation,  Ttie  circum- 
Btanee  that  noarly  all  the  rocks  of  the  island  are  white  limestones, 
often  largely  mft4e  up  of  fragments  of  older  bods  or  containing  fossils 
derived  from  them,  renders  the  interpretation  of  the  facts  observed  a 
matter  of  great  diffioulty.  It  will  not  he  necessary,  however*  here  to 
enter  into  details  of  the  geology  of  the  island,  and  only  a  brief  sketch 
of  the  structure  of  the  neighbourhood  of  Flying  Fish  Cove  is  given. 
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Round  tlie  greater  part  of  the  cove,  about  halfway  up  the  cliff,  th* 
is  a  thick  bed  of  yellow  foram in i feral  limestone,  the  nearly  vertical  facc^^ 
of  which  is  from  15  to  60  feet  high.  Beneath  this,  and  apparent! j^^^ 
penetrating  itg  lower  fiurFace»are  several  masses  of  volcanic  rock,  mainly*"  " 
basaltic.  Above  the  limestone  is  another  bed  of  basalt,  upon  whiob^K 
there  are  thick  bands  of  palagooite  tuffs,  and  occasionally  traces  o^E 

basalt  above  these  again ;  but   the  Ujiper  slopes  are  so  thickly  cov^erecC 

with  soil  and  fallen  blocks  of  Ernes  tune,  that  it  is  cliflScult  to  deter 

mine  the  exact  structure  of  this  part  of  the  cliff.    About  the  middle^^ 
of  the  cove,  the  bard   limestone    is   found   at   a   rather  higher  levels, 
apparently   the   result  of  faulting,   but    ita    relations  to  the   volcanic^ 
fleries  are  the  same.     Southward  of  this  the  bed  dips  downward  toward^^ 
the  shore,  and  the  basalt  and  tuffs  resting  upon  it  disappear  abruptly, 
their  edges  being  overlapped  by  hard  white  limestone  with  Orbitoides. 
This  rock  forms   the  upper  60  feet  or  so  of  the  cliff  throughout  its^  M 
northern  half,  and  on  the   summit   occurs   in    low  cliffs,  ridges,  and    ■ 
I  pinnacles.     At  the  southern  end  of  the  cove  it  thickens  out  to  a  cliff" 
some  250  to  300  feet  high,  the  lower  part  of  which  is  penetrated   by 
masses  of  basalt.      On  the  terrace   above   the   cliff  to  the  southward 
[this  limestone  is  found  on    the  eastern  and  western  sides  of  a  broftd 
belt   of   basalt,  which    forms   a   series   of  rounded  bills  with  valleys 
opening  toward  the  sea.     On  the  eastern  bide  its  base  is  about  500 
[feet  above  the  sea;  on  the  west,  where  it  i&  largely  concealed   by  the 
I  more  recent  deposits  forming  the  cliffs  and  terraces  representing  the 
[fast  inland  cliff,  it  is  only  300  to  350  feet.     No  doubt  this  limestone 
Jonoe  completely  covered  the  basalt,  but  has  been  removed  by  denuda* 
tion ;  and,  in  fact,  further  south  the  volcanic  rook  is  completely  con- 
cealed by  limestones. 

Further  inland,  above  the  orbitoidal  limestones  comes  the  steep 
slope  of  the  second  inland  cliff,  which  is  her©  laigely  composed  of 
corals ;  shells  of  mollusca  are  also  found,  and  there  are  some  beds  of 
foramini feral  limestone  without  Orbitoides.  Above  this  cliff  is  a  long 
elope  with  lines  of  limestone  pinnacles  parallel  to  its  edge,  and  above 
this  again  the  upper  inland  cliff  or  rather  slope.  Along  the  foot  of  this 
there  are  some  ridges  of  coral  limestone;  but  towards  the  summit  it 
rises  into  rounded  hills  of  dolomitic  limestone,  with  a  great  many  blocks 
of  phosphate  of  lime  here  and  there.  These  hills  are  probably  the 
remains  of  islets  along  the  edge  of  the  lagoon  (now  the  plateau)  before 
the  first  elevation  of  the  island  took  place. 

The  history  of  the  island,  as  far  as  it  can  be  made  out,  seems  to 
have  been  as  follows:  At  first,  at  no  great  depth,  there  was  a  sub- 
manne  bank  upon  which  numerous  foraminifera,  including  Orbitoides, 
lived,  and  the  shells  of  which  formed  thick  beds  of  limestone.  The 
foundation  of  this  bank  was  volcanic,  and  from  time  to  time  lava 
wag  erupted  through  and  upon  the  limestones :  the  occurreuco  of  thick 
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bands  of  palagonite  toff  indicates  that  tlie  eruptions  were  enbrnarme. 
Some  elevation  took  place,  and  tbe  beds  of  tuff  became  oon solid ated  by 
the  infiltration  of  lime.  In  the  next  place,  tbe  whole  was  covered  with 
thick  beds  of  white  limes  tone  crowded  with  large  Orbitoides.  These 
strata  seem  to  have  overlapped  the  edges  of  the  beds  of  tuff,  and  in 
places  it  can  be  seen  that  thej  dip  away  from  the  central  mass.  The 
deposits  resting  on  the  orbitoidal  limestones  are  for  the  most  part 
oovered  with  recent  accumnlations,  but  they  appear  to  have  been  mainly 
fbramini feral  limestones. 

Upon  tbe  foundation  thus  prepared  extensive  reefs  grew  up  and 
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'formed  an  atoil-shaped  group  of  islands,  the  reef-flat  and  islands  being 
now  represented  by  the  raised  rim  of  the  plateau  and  the  hills  rising 
from  it,  tbe  lagoon  by  the  central  plateau  itself.  The  rounded  hills  and 
lofty  pinnacles  found  within  the  raised  margin  are  probably  tbe 
remains  of  knolls  and  masses  of  coral  growing  up  in  the  lagoon»  such 
as  may  be  seen  in  the  Cocos-Keeling  Islands  at  the  present  day. 
The  height  of  tbe  hills  over  North- West  and  South  Points  may  be 
accounted  for  by  *^np]>osiDg  either  that  they  are  points  of  local  elevation 
greater  than  that  affecting  the  main  mass  of  the  island,  or  that  they 
represent  the  higher  parts  of  the  bank,  upon  whieh  reefs  were  formed 
before  the  greater  part  of  it  was  near  enough  the  surface  fijr  the  growth 
of  reef- corals.     Duriug  the  formation  of  these  higher  reefs,  the  material 
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derived  fromtlieir  wear,  mingled  with  the  remains  of  organisms  livin^^ 
round  the  coast,  formed  thick  depositB  of  limestone  round  the  flanks  of  th€> 
ialand. 

The  fixBt  important  movement  ivhioh  took  place  eeems  to  hav» 
resulted  in  the  elevation  of  the  northern  and  eastern  sides  of  the  island* 
the  south  and  west  probably  remaining  submerge  J.  At  this  time  th© 
reefs  fonning  the  second  inland  cliff  grew  round  the  north  and  east 
ooa^tf  and  probably  bo  me  of  the  ridgCH  of  coral  limestone  running  across  the 
middle  of  the  ialand  were  formed  near  the  new  ahore-line  on  the  side  of 
the  lagoon. 

The  next  extensive  elevation  affected  the  whole  aroa  eqnally, 
along  the  new  shor©*line  the  second  inland  cliff  was  cut  back  into  the 
reefs  just  formed »  or  even  in  some  places  into  the  central  foraminiferal 
limestones.     Subsequently  a  scries  of  movements  of  elevation  led  to  the 
formation  of  the  first  inland  cliff,  or»  on   the  more  gentle  elopes,  to  the 
Buccessiou  of  small  cliffs  and  ridges  of  coral  rock  which  represent  it. 

During  these  various  movements  much  slipping  and  faulting  tooV 
place  round  the  island ;  the  effects  of  this  at  Steep  Point  and  North-Eas^ 
Point  have  already  been  described.     As  a  result  of  this,  and  of  the  actiot 
of  the  waves  around  the  coast,  a  submarine  talus  alope  was  formed,  uijoi 
■i  which  a  fringing  reef  was  established,  and  at  the  next  elevation  thi*=5 
was  converted  into  the  shore  terrace,  while  its  margins  were  cut  baclcS 
into  the   present  sea  cliff.      Finally,  as  already  mentioned,  a    reef  iJM 
I  now  growing  round  the  island  which  some  day  may  form  yet  another 
t raised  terrace.*     It  is  a  point  of  some  interest  that  Mr.  Andrew  Ross,- 
during  the  eight  or  nine  years  he  has  been  residing  on  the  island,  haa] 
noted  the  occurrence  of  two  slight  earthcjuakes,  the  most  severe  occur-  J 
ring  in  October,  1895;   tliis  was  followed  by  heavy  falls  of  rock  from 
the  cliffs. 

Climate, — The  climate  of  Christmas  Island  is  delightful,  and 
during  the  greater  part  of  the  year  resembles  a  very  hot  Englisli 
summer  tempered  with  sea-breezes.  The  maximum  temperature  re- 
corded during  my  stay  was  89"*  Fahr,  on  November  20;  the  minimum, 
TO""  Fahr.  on  February  13,  when  it  was  raining  heavily.  The  greatest 
range  of  temperature  in  twenty-four  hours  was  U^  The  average 
maximum  and  minimum  maybe  taken  as  aliout  84^  Fahr.  and  75^^  Fahr, 
respectively,  the  former  occurring  an  hour  or  two  after  mid-day,  the 
latter  shortly  before  sunriee.  The  prevailing  wind  is  the  south-east 
tratie,  which  blows  about  three  hundred  days  in  the  year.     Daring  this 
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•  In  the  ftbove  itccouiit  of  the  probahle  history  of  the  i«laiid,  I  liave  frequently  used 
Iho  termB  **  eltjvalioii "  arid  *'  upht'iival,"  It  wo  old  havo  t)ecii  better  i^  hflvo  used 
Buess'a  exprcaaioii,  *'  ne^^utive  movt'iiicutfl  of  th*^  ahore^liiie"  m  there  is  no  evidence  i  _ 
to  whtit  hhare  in  thu  ehan^ei  in  the  relative  Itvula  of  laud  uud  sea  must  be  aacribed  to 
actual  elevation  of  the  fnrjucr. 


A   DESCRIPTION   OF   CHfllSTAIAS    ISLAND  (INDIAN   OCEAN). 


31 


tiiu©  tH©  ^ea  in  Flying  Fish  CWe  is  calm,  and  sbipa  can  anchor  safely. 
Between  December  and  May  the  wind  now  and  then  shifts  round  to 
the  northern  quarter  for  eome  (3ajs  at  a  titne»and  soraetime«  blows  hard 
from  that  direction.  At  such  times  the  sea  along  the  north  coast  and  in 
the  cuve  is  tremendous,  and  the  valley  is  filled  with  spin- drift  which 
wets  everything,  and  rises  above  the  high  cliff  like  smoke.  The  rain 
also  is  very  heavy  and  may  continue  for  a  week,  but  usually  the  morn- 
ings ate  fine.  Occasional  heavy  showers  occur  at  other  limes,  and  in 
the  higher  parts  of  the  island  are  frequent  at  night.  Very  heavy  dews 
keep  the  vegetation  fresh  even  after  a  long  spell  of  dry  weather.     The 
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island  is  perfectly  healthy,  theie  being  no  marshes  or  stngnact  pools^ 
while  on  the  other  hand  there  is  a  fair  supply  of  ^ood  water, 

Vegetation. — As  already  mentioned,  the  whole  island  is  covered  with 
forest,  except  the  spray -swept  edgea  of  the  feea-clift"  and  the  vertical 
faces  of  the  inland  one^.  Near  the  sea  theie  is  usually  a  telt  of  thick 
low  forest  of  iron  woods  (Oordia),  nyamplons  {Cah  ph^Uum),  waroo 
{ IlibUcug)^  etc.,  mingled  with  pam^aniis,  which  in  places  forms  impene- 
trable jungles.  Outside  this  the  cliff  usually  has  a  scanty  covering  of 
coarse  grass  and  chimps  of  bushes  (Pi/mphis,  Scaeiola,  etc.).  Within  it, 
on  the  other  hand,  the  rich  phosphatic  soil  supj)orta  a  thick  forest 
of  lofty   tree.**.     One  of  the  most  remarkable  of  these  is  a  species   of 
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GjrocarpoB,  or  wmged-fniit  tree,  to  give  a  traiiBlation  of  tlie  native  name, 
tb©  fruits  of  which  have  two  membranoiifl  expaneions,  something  like 
those  of  the  fruits  of  the  ash,  by  means  of  which  they  are  carried  long 
distances;  except  during  the  rainy  season  this  tree  is  completely  desti- 
tute of  leaves,  and  sinoe  it  is  very  common  it  gives  a  very  peculiar 
aspect  to  the  forest  near  the  coast.  Other  notable  trees  are  the  Boognor 
(Berrya),  the  timber  of  which  is  extremely  good,  and  baa  been  called 
teak;  the  buttress  tree  (Etigenia)^  round  the  base  of  which  buttress 
like  outgrowths  occur,  sometimes  10  feet  high  by  15  or  20  long,  and  not 
more  than  2  or  3  inches  thick — many  of  the  other  trees  have  buttress- 
like  supports,  but  in  none  are  they  developed  to  this  extent ;  the  stink- 
ing-w^ood  tree  (CeHis)^  the  peculiarity  of  which  is  perhaps  sufficiently 
explained  by  its  name ;  the  wild  sago  palm  {Arenga  Lhteri).  The  last 
is  peculiar  to  the  island,  and  is  valuable  on  account  of  the  excellent 
sago  that  it  supplies  ;  in  favourable  localities  it  may  reach  a  height  of 
from  60  to  70  feet. 

Numerous  creepers   scramble   among  the  treetops  and  bind  them 
together,  and  many  ferns,  including  the  large  bird e**n est  fern  (A»plenium 
fitcZuf),  grow   on    their   trunks   and   branches,  adding   greatly  to   the 
beauty  and  variety  of  the  forest  scenery*     The  orchids  are  few  and 
small.     In  the  middle  of  the  island,  besides  the  comparatively  open 
forest  of  large  trees,  there  are  patches  and  belts  of  extremely  thick 
bush,  in  which  the  trees,  mostly  nettles,  are  not  more  than  20  to  30  feet 
high  :  the  undergrowth  consists  of  pan d anus,  ferns,  and  creepers,  which 
together  form  a  matted  in  ass  exceedingly  difficult  to  get  through  at  the 
beat,  and,  if  growing  on  a  reef  of  jagged  limestone  rocks,  quite  impassable. 
Anlmal  Life, — As  must  be  expected  in  an  oceanic  inland,  the  fauna 
is  not  a  rich  one*     There  are  only  five  species  of  mammals,  consisting 
of  two  kinds  of  rats,  a  shrew-mouse,  and  two  bats.    The  presence  of  the 
rats  and  shrew  must  be  accounted  for  by  supposing  that  they  were 
drifted  to  the  island  on   floating  wood,  while  the   bats  reached   the 
island  by  flight.      Owing  to  the   abundance  of  food  and  absence  of 
enemies,  the  rats   swarm   everywhere.     At   nightfall   they  appear   in 
troops,  and  in  the  bush,  within  the  circle  of  light  round  the  camp  fire, 
twenty  or  thirty  could  sonietimeB  be  counted  at  once,  and  their  peculiar 
querulous  squeaking  could  be  heard  on  all  sides.     They  get  into  the 
tent  at  night,  and  even  in  the  house  at  Flying  Fish  Cove  I  have  had 
them  run  over  me  while  sleeping.     They  eat  nearly  everything  that 
can  be  eaten,  and  are  particularly  destructive  to  the  fruits  and  vegetables 
that  are  now  being  cultivated.     A  reddish-brown  species  is  by  far  the 
more  numerous;  it  is  an  expert  cliraber,  and  I  have  seen  it  run  up  the 
trailing  bush-ropes  like  a  squirrel.     The  second  species  is  black,  with 
thick  coarse  fur  ;   it  is  a  comparatively  sluggish  animal,  and  lives  in 
burrows  in  small  colonies.     Both  species  are  peculiar  to  the  island. 
Of  the  bats,  one  is  a  small  insectivorous  species,  the  other  a  large 
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fruit  bat.  The  latter  is  very  common,  and  a  great  nuisance,  l>otb  on 
acoount  of  the  quantities  of  fruit,  especially  papaias,  that  it  destroye, 
and  also  becauno  of  the  noise  it  makes,  its  cry  being  a  horribly  liarsli 
Bcream,  apparently  uttered  during  botb  the  inspiration  and  expiration 
of  its  breath.  One  remarkable  peculiarity  is  that  this  bat  has  to  a  great 
extent  abandoned  nocturnal  habits,  and  several  may  often  be  seen 
circling  about  high  in  the  air  in  the  bright  hot  sunlight,  sometimeH 
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even  in  the  middle  of  the  day.  It  is  found  only  in  the  islamj,  and, 
according  to  Mr.  0.  Thomas,  its  nearest  ally  is  a  native  of  Loinbok. 

The  land-birds,  except  the  birJs  of  passu  go  and  a  small  rail,  are  all 
peculiar  to  the  is  Ian  (3,  They  include  two  kinds  of  pigeon,  a  hawk,  an 
owl^  a  thrush,  a  species  of  Zosterops,  and  a  small  swift  (ColhcaUa^ 
The  large  fruit  pigeon  (Carpophftfja)  is  very  common,  and  its  deep 
booming  note  is  the  most  striking  sound  in  the  forest  in  the  daytime. 
The  small  ground  pigeon,  with  its  bright  metallic  green  back,  grey  bead, 
and  chestnut  breast,  is  the  most  brilliantly  coloured  of  the  island  birds, 

No.  I.— Jakuakv,  1890.]  n 
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bnt  when  mnning  among  the  f&llen  leaves,  its  colours  harmonize  bo  well 
witli  its  surronindinga  that  it  ia  very  difficult  to  see.  Tbe  owl  is  chiefly 
remarkable  for  its  peculiar  note,  whicli  reserables  the  short  bark  of  a 
small  dog,  usually  repeated  ^v&  or  six  times,  but  sometimes  continued 
much  longer.  At  night  in  the  forest,  half  a  dozen  of  these  birds  may 
often  lie  heard  barking  in  answer  to  one  another. 

The  birds  of  passage  nearly  all  come  in  the  rainy  season,  and  arrive 
after  north  and  north-east  winds  ;  they  include  whimbrel,  plover,  snipe, 
wagtail,  swifts,  and  some  others. 

The  sea-birds  are  the  most  oonspicuona  of  the  inhabitants,  the  island 
being  the  breeding-place  of  thousands  of  frigate-birds^  gannets,  boobies, 
^to.  The  frigate-birds  and  gannets  build  in  the  high  trees  near  the 
coast ;  of  the  former  there  are  two  species,  one  considerably  larger  than 
the  other — these  nest  in  different  localities.  These  birds  are  the  most 
important  source  of  the  food-eupply  of  the  island.  They  are  usually 
caught  thus;  A  man,  armed  with  a  pole  10  or  12  feet  loug  and  a 
red  cloth,  climbs  a  high  tree  near  the  coast,  and,  standing  on  the  top- 
most branch,  waves  the  red  rag.  The  birds  are  attracted  by  this, 
ewoop  round  to  investigate,  and  are  knocked  down  with  the  pole ;  in 
this  way  enough  to  supply  food  for  the  few  inhabitants  can  usually  be 
obtained  without  much  difficulty. 

The  reptiles  are  few  and  smalL     There  are  five  or  six  species  of  ■ 
small  lizards  and  a  little  blind  snake  (Ti/pAZq|j»),  which  lives  in  damp 
places  under  logs  and  rocks. 

Insect  life  is  fairly  abundant.  The  number  of  species  of  butterflies  ■ 
is  small,  but  eome  of  them  are  very  common.  Moths  are  numerous : 
one  grey-and-black  species  may  be  seen  in  thousands^  packed  together 
in  solid  maasee  several  feet  long,  on  rocks  and  branches  of  trees.  Tho 
number  of  beetles  is  not  very  large,  but  there  are  several  wood-borers 
which  cause  great  damage  to  certain  trees.  After  north  or  north-east 
^vinds  swarms  of  dragon-flies  often  appear,  having  most  probably  been 
blown  across  from  Java. 

There  are  several  species  of  land-crabs,  the  most  common  being  a 
little  red  crab  living  in  burrows  all  over  the  island.  The  robber-crab 
{Birguslairo)  is  also  very  numeroua,  and  if  one  sits  down  for  a  short  time 
anywhere  in  the  forest,  numbers  can  be  seen  approaching  from  all  sides. 
They  are  good  climbers,  and  ascend  trees  in  search  of  food. 

The  land  mollusca  and  spiders  need  not  be  noticed  here.  One 
remarkable  circumstance  is  the  occurrence  of  no  less  than  four  species  of 
earthworms,  two  of  which  are  peculiar  to  the  island  ;  their  nearest  allies 
seem  to  be  natives  of  Sumatra  and  the  Aru  Islands.  It  is  difficult  to 
account  for  the  presence  of  these  animals  in  an  oceanic  island,  sinoe 
both  they  and  their  ova  are  quickly  killed  by  sea-water. 

Ii^abiianU, — For  some  years  Mr.  Andrew  Eoss,  brother  of  Mr,  George 
Ross,  the  owner  of  Keeling-Cocos  Islands,  has  been  settled  in  Flying 
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Pish  Cove  with  his  family  and  a  few  men  from  Cocos.  During  his 
stay  some  siabstaiatial  houBes  have  been  bnilt,  wells  Bunk,  and  fruit-trees 
and  cocomit  palms  planted^  and  a  small  experimental  plantation  of 
coffee  was  also  made,  and  the  results  leave  no  doubt  that  the  island  is 
well  fteited  for  coffee-growing*  llecently  a  number  of  coolies  have  been 
imported  froai  Java  to  make  the  neceBsary  preparation s  for  working  the 
valuable  deposits  of  phosphate  of  lime*  When  I  left  the  island  in  May, 
1898,  the  total  population  was  about  forty* 

Finally,  I  must  express  my  deep  obligation  to  Sir  John  Muri'ay,  who 
rendered  my  visit  to  the  island  possible.  My  thanks  are  also  due  to 
Messrs.  G*  and  A.  Clnuies-Eoss  for  their  hospitality  and  assistance  while 
I  was  on  the  island  ;  and  to  their  nephew,  Hugh  Ross,  who  accompanied 
me  everywhere  on  my  various  expeditions,  and  whose  knowledge  of  bosh 
life  was  of  the  greatest  value  to  me. 


Before  tbo  reading  of  the  paper,  the  President  said:  We  are  going  to  hear 
this  evening  a  very  Interesting  acootint  of  an  isolated  islaad  m  the  ludiaQ  oceati^ 
which  has  remained  uninhabited  during  all  the  centuries  until  the  last  ten  years, 
and  therefore  has  developed  its  flora  and  fauna  without  the  interfereoce  ^f  man. 
This  of  course  gives  the  island  a  special  interest  to  geographers  and  to  all  men  of 
science,  Mr.  Andrews  has  been,  I  believe,  several  weeks  in  the  ieknd^  and  has 
forced  his  way  acrms  it  through  the  forest.  We  have  to  thank  Sir  John  Murray 
for  having  initiated  the  pkn  of  exploring  this  island.  I  now  call  upon  Mr. 
Andrews  to  read  his  paper. 

After  the  reading  of  the  paper,  the  fc^Oowing  diacussion  took  place ; — 

The  PRESIDEN'T :  Sir  WiUiatn  Wharton,  who  gave  bo  interesting  an  account  of 
Christmas  island  a  few  years  ago,  very  much  regrets  he  is  unable  to  be  preeent 
this  evening.  1  am  also  sorry  to  say  my  friend.  Captain  Pelham  Aid  rich,  oti 
whoae  journal  Admiral  Wharton's  account  was  based,  is  also  unable  to  be  present ; 
but  several  scientific  men  are  here,  and  1  am  sure  the  meeting  will  be  very  much 
interested  to  hear  their  remarks  on  Mr.  Andrews's  paper,  I  will  first  call  upon 
Prof.  Judd. 

Professor  Juon;  In  listening  to  the  very  interesting  and  fascinatiog  paper  which 
has  been  given  to  us  to-night  by  Mr.  Andrews,  I  could  not  help  recalling  a  con- 
versation which  I  had  with  Prof,  Hu:iley  shortly  before  his  death.  We  had 
beta  discussing  that  ever  new  subject,  the  origin  of  coral-reefs,  when  Huxley 
observed,  '*  I  am  convinced,  from  all  that  is  being  done  now,  that  we  shall  not  find 
any  simple,  easy  explanation  of  all  coral-reefs ;  that  the  study  of  coral-reefs  is  one 
of  the  very  greatest  complexity ;  that  the  conditions  under  which  they  were  formed 
must  have  varied  greatly  in  different  cases;  and  that  one  theory  of  their  origin  will 
probably  not  be  found  to  suit  all  the  cases.*'  I  think  that  the  experience  pf  the 
last  few  years  will  tend  to  convince  every  one  of  the  truth  of  this  observation. 

There  are,  I  think,  two  ways  in  which  the  study  of  coral-reefs  may  be 
approached — the  first  is  the  method  which,  by  the  great  liberality  of  Sir  John 
Murray  and  the  wonderful  enterprise  of  Mr.  Andrews,  has  been  so  well  exemplified 
in  the  paper  placed  before  us  to-night.  This  method  is  to  find  some  example  of  an 
tmdoubled  coral-reef,  which  happens  to  have  been  raised  above  the  level  of  the  sea, 
and  then  cot  into  by  the  action  of  denudation.  In  that  case  we  get  a  coral-reef  which 
h%a  been  actually  dissected.    We  can  observe  all  the  Internal  structure  of  the  mas?, 
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\  ob^irrritUms  ti  to  the  oftture  of  tbe  rcckB  of  which  it  U  built  up,  the 
mpm\mtm  ol  differeitt  ktodi  which  have  gone  to  compose  ite  uuas.  We  maj  hope, 
tb#  •tody  of  iuch  SD  upraised  aod  dissected  coral-reef,  to  leam  more  than  we 
hf  Hudylog  a  coral-reef  the  greater  part  of  which  is  buried  and  concealed 
bfOMtb  ibt  Dorao.  Now,  t  am  utiBfied  that  when  Mr.  Andrews  and  bia  colleagoes 
at  Um  iSrtilab  Museum  have  been  able  to  study  the  wonderful  collection  of  rocks 
tmd  ipaolmeiii  of  organlinia  which  Mr.  Andrews  brought  from  Christmaa  lalandt 
w^9haU  koow  a  grtat  deal  more  of  the  nature  and  composition  of  coral-reefs  than 
w  know  at  pNmnt*  But  there  is  one  very  great  difficulty  in  a  study  of  this  kind 
whUsh  mn»i  bo  obvious  to  erery  one — it  has  appeared,  from  the  observations  made 
Co  us  lo-nlgbt  by  Mr.  Andrews,  He  pointed  out,  and  no  doubt  truly,  that  the  hills 
formltig  the  t(j|i  of  the  island  were  at  odo  time  isolated  coral  masses  forming  a  ring, 
III  all  proijahility  imrln  of  an  aioll ;  but  the  acticn  which  has  raised  these  ooral- 
rocfs  and  opeoed  them  out  by  denudation  has  to  a  very  great  extent  obscured  their 
ijfl^ni  and  therefore  St  will  require  a  very  great  deal  of  careful  study  of  tbe  nature 
of  iba  rock*,  and  tbe  question  ns  lo  tbe  depth  of  tb©  water  under  wbicb  each  kind  of 
rook  was  f<rrmed,  whalh^^r  the  materiafji  were  sub^Tiat  or  submarine,  and  queBtions  of 
that  Sffrt  wlH  Imvo  to  b<r  carefully  cunsidcred  bofurc  the  actual  origin  of  the  island 
cun  lie  tnmlo  perfuclly  clear.  Many  of  these  questions  are  questions  of  conaiderable 
dinii  utty,  UoubtlciM,  as  Mr«  Andrews  has  pointed  out^  the  latter  part  of  the 
iilNtiiry  i>f  ('lirlstmas  Island  is  a  history  of  continuous  but  interrnpted  elevation; 
but  the  quiJition  whether  the  |.ienod  before  that  period  of  elevation  was  mot  one  of 
lung  and  constant  depression  is  one  that  I  think  is  open  to  all  geologists  and 
natunillHts  lo  discuss. 

But  I  may«  [lorhnps,  remind  ynu  on  ibis  occasion  that  there  is  another  way  in 
whicli  coral-rt'i'tii  may  be  studied.  There  are  coral-reef  atolls  about  which  there  is 
no  ntlKtake:  they  are  exposed  to  tbe  surface  of  the  ocean*  and  we  can  study  them 
aud  examine  the  organisms  which  are  building  them  up,  measure  tbe  depth  of 
water  wUhin  and  around  tbenii  and  so  forth;  but  the  difficulty  is  tbat  the  great 
mass  of  the  reef  Is  burled  beneath  tbe  waters  of  the  ocean.  Now»  it  has  long  beeo 
Ibll  that  if  we  can  only  make  a  hoJa  deep  enough  in  one  of  these  undoubted  atolla 
or  otlier  reefs,  we  should  have  the  means  at  oar  disposal  of  teaming  much  that  is 
new  alnmt  such  cural-rrofa.  Long  ago  Mr.  Darwin  wished,  and  wished  in  vain,  for 
Ihat  woDflarful  mllhonalro  (who  exiata  in  America,  but  ia  so  seldom  found  on  this  aide 
of  the  Atlantic),  to  put  down  the  oaceaiary  sum  of  money,  and  we  have  waited  and 
watte^l  in  vain,  until  men  of  soienoo  have  deepalred  of  ever  finding  him ;  and  so  we 
have  Inren  trying  to  do  what  we  can  for  ouraelvea.  Some  enterprising  individuala 
iu  New  Stanh  Wales  tirst  aUrltd  the  movement  and  apprti>ached  the  Boyal  Society; 
and  i««ii  Utiyal  £k>ciety  approaohod  the  Admiralty*  with  the  result  thai  a  oommitteo 
was  formtd  nt  the  Uoyal  Soolf ty  and  iu  ooimect&ou  with  the  Briliih  Aa«»ciation  in 
this  i^Hiiiiry,  to  oo-opar»la  with  a  oommitte*  iu  Sydney;  they  foriunacely  secured 
ihti  aid  of  Uie  Admimlty  an  this  aide  and  the  Qoverameul  of  New  South  Wales  on 
Ihoollv  r  side.  The  New  South  Wmlea  Qov^mniaiil  acreod  to  provide  the  boring 
api^ralus  necesaary  for  iht  worki  the  Hoyal  Sgci^y  have^  from  the  Government 
grant  and  other  av>aioea»  been  able  to  supply  a  larga  propoitioii  of  the  funds ;  and 
very  eiier|ti»lio  worker*  have  voluutaar^  their  mrriam  to  go  out  and  diitci  the  work. 
It  was  maiie  a  mnp  pt4  #ti»a  by  the  p«o|^  la  Sydney  that  if  a  boring  www  midB  it 
•hiMiM  be  made  In  the  r««itto  OOMUI.  and  not  in  th«  Indiaa  or  aoj  oihar  ooaaa.  Bk 
WUllun  \Vhariot^  wh^s  I  nff*!.  Is  ns>t  present  hen  tonaiglkl,  and  to  wham  antev 
pnte  ami  s«|tacity  the  auocsae  thai  has  atla&ded  lh#  opmtioM  in  the  I^slfte  iadue— 
aud  we  bav«  heard  what  he  has  d^e  &•  the  Indkn  oom&— aOar  rwridiwing  lh» 
Mii«ar«  atlecM  an  bland  la  the  Rllic^  groap  bearing  iha  bihm  of  ] 
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pDoet  promifiiQg  locality  for  boring  operatloQi,    First  of  ally  the  expedition  weot  out 

hiDder  Prof,  Soil  as  in  1S96,  making  its  headquarters  in  t^ydney ;  then  one  from 

l^dney  under  Prof  David  hi  18D7;  and  now  some  of  the  pupils  of  Prof.  David  have 

gf***  out  again,  and  I  thiok  we  may  ooDgratnlate  our&elvea  upon  the  suceeas  which 

I^Kftltended  these  expeditioDS.     In  the  first  place,  the  Adnairalty  seDt  out  a  most 

H^PHeDced  navigator  in  Oapt-ain  Field  ;  they  made  such  a  complete  survey  of  a 

l<ooml  atoll,  working  out  its  form  and  the  form  of  its  lagoon  by  sounding,  and  the 

I'depthfl  of  the  ocean  round  it,  that  we  now  know  the  form  and  character  of  a  great 

Moral-atolJ  as  it  has  never  been  known  before.     Further  than  this,  very  important 

tcoUections  have  been  made  by  the  naturalists  I  have  named,  and  others,  while  the 

I  work  was  being  carried  on  at  the  boring,  and  I  am  happy  to  say  that  the  boring 

I  lias  been  entirely  succeasfuK     We  never  thought  that  we  should  get  to  more  than 

I  a  depth  of  1000  feet,  while  the  latest  news  is  that  it  had  already  reached  last  August 

witliin  a  few  feet  of  that  depth  from  the  surface.     It  was  then  going  on,  and  we  are 

waiting  daily  for  later  newd,  which  I  believe  will  tell  us  that  this  depth  has  been 

greatly  exceeded.     Only  a  portion  of  the  core,  that  is  of  the  material  obtained,  has 

been  examined  in  this  country.    It  will  take  a  long  time  for  the  naturalists  of  the 

Britiah  Museum  and  elsewhere  to  thoroughly  work  out  the  whole  question,  but 

I  may  point  out  that  already  a  great  deal  of  work  has  been  done  by  my  colleague, 

Mr.  Cullis,  on  the  chemical  and  mineralogical  characteristics  of  the  rocks,  so  far  as 

they  have  reached  this  country,  aitd  the  results  are  of  the  greatest  interest.  Dolomite 

occurs,  and  there  are  many  points  in  which  the  comparison  of  materials  from  Funafuti 

with  those  from  Christmas  Island  m;vy  be  expected  to  throw  much  new  light  on  the 

origin  of  coral-reefs.     One  of  the  moat  interesting  facts  is  that  Funafuti  and  some 

others  are  not  mainly  composed  of  coral,  but  botanists  may  lay  almost  as  much 

dum  as  the  zoologists  to  these  structures,  for  the  calcare^ms  algce  fonn  as  large  a 

pirt  of  the  reef  as  the  animals  we  group  together  under  the  general  name  of 

eonls. 

Eeturning  to  the  point  from  which  I  set  oul,  nothing  can  prove  more  strikingly 
tho  difficulties  as  to  the  origin  of  coral-reefs  than  the  comparison  of  Ghrtstmas  Island 
M  deacribed  so  clearly  and  graphically  by  Mr,  Andrews,  and  Funafuti  as  made 
Icnown  by  the  exploration  of  those  other  observers.  In  Christmas  Island  we  have 
ToIcaDiQ  rocks  coated  over  with  masses  of  coral,,  and  igneous  rocks  everywhere 
iQlerlimioated  with  limestone;  while  in  Funafuti,  which  we  now  know  to  a  depth 
of  lOOO  feet  from  the  surface,  and  of  which  we  have  moBt  extraordinary  and 
interiBting  borings  in  the  centre  of  the  lagooo,  there  is  no  volcanic  rock  whatever, 
hut  limestone  of  wonderful  purity,  with  no  foreign  materials  whatever,  and  the 
^^un»  of  calcareous  skeletons  of  ]>lants  and  animals.  Here  we  have  two  utterly 
^^^ted  cases.  I  will  say  nothing  on  the  vexed  question  as  to  the  origin  of 
t!<)t%l-reefe,  bnt  I  am  prepared  to  anticipate  with  the  very  greatest  contidenco  that 
the  worl[iQg  out  of  the  materials  collected  by  Mr.  Andrews  in  the  raised  reefs  of 
Christmas  Island,  similar  materials  being  collected  by  Df,  A.  Agassix  in  the  Fiji 
Watida  raiaed  reefs,  and  the  comparison  of  those  with  the  materials  obtained  in  the 
**^g  at  Funafuti,  if  they  do  not  settle  the  vexed  question,  will  teach  us  for  the 
^^^  lime  what  cordl-reefs,  and  atolls  especially,  are,  and  will  throw  much  new 
lig^t  on  the  important  problem  of  the  origin  of  these  most  wonderful  structures. 

^.  WooDWAKD :  1  think  I  shall  be  consulting  the  feelings  of  the  meeting  most 
V  trying  as  few  words  as  |:ioesible.  We  al)  must  regret  the  absence  of  Sir  John 
lloniy,  because  to  him  we  owe  the  inception  of  the  expedition  which  has  led  to 
tbi*  Very  important  paper  which  has  been  contributed  to  the  Koyal  Geographical 
^i«ty  by  Mr.  Andrews.  The  work  which  he  lias  accomplished  was  concluded  in 
t«n  ajonths,  and  is  a  thing  which  one  may  be  very  proud  of,  as  a  specimen  of  good 
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results  achieved  in  a  short  time  hy  a  natumlUt  from  the  British  Museum.  I,  for 
one,  am  very  proud  indeed  lo  be  asaociateti  with  Mr.  Andrews*  He  has  brought 
home  over  two  thonaaud  specimens,  besides  a  large  c«>l]ectioQ  of  plants,  and,  as 
Prof.  Judd  has  pointed  out^  has  given  us  moat  admirable  geological  information 
about  the  structure  of  coral-reefa.  His  obserrations,  I  think,  if  properly  and 
carefiilly  worked  out,  ought  to  furnish  information  just  as  valuable  as  the  deep 
boring  at  Funafuti,  I  believe  that  Mr.  Andrews  will  be  able  to  show  that  these 
laooeauTely  elevate  terraces  above  the  present  reef  on  the  margin  of  Chris tmai 
Island  are  as  important  a  contribution  to  our  knowledge  of  the  structure  and 
origin  of  coral  reefs  as  a  deep  boring  through  a  sunken  atoll. 

The  collection  of  animals  has  extreme  interest  for  the  naturalist,  on  account  of 
the  remarkable  fact  that  this  island  is  nearly  20O  miles  distant  from  the  nearest 
land,  Java,  so  that  it  stands  out  in  mid-ocean,  in  very  deep  water,  and  yet  contains 
as  many  as  five  indigenous  mammal f^  Eeveral  birds,  and  a  very  large  collection  of 
invertebrata.  Among  the  interesting  U?ing  invertebrates  it  is  remarkable  to  find 
a  number  of  earth- worma^  because  we  know  that  the  transfer  of  earth* worms  to 
distant  points  in  the  middle  of  the  ocean,  surround e J  by  deep  water,  must  be  a  very 
exceptional  thing,  and  must  have  occurred  at  a  very  distant  period  of  time.  80 
one  may  look  upon  this  island  as  a  moat  ancient  geological  point  on  the  surface 
of  the  Earth  ;  and  all  the  plants  and  animals  that  are  iodigenous  must  be  treasured 
upaa  of  great  scientific  importance.  The  large  collection  of  insects  has  not  even 
been  touched  upon,  and  that  we  hope  will,  when  worked  out,  prove  quite  as  in- 
teresting as  the  higher  forms  of  life  found  on  the  island.  I  can  only  congratulate 
Mr,  Andrews  on  the  interesting  paper  he  has  brought  before  us. 

Mr.  GEoauE  MtJURAY  said  that,  having  bad  some  small  influence  in  the  selection 
of  Mr.  Andrews  for  the  exploration  of  Christmas  island,  it  was  a  pttlicular  satis&c- 
tion  to  him  to  listen  to  his  account  of  admirable  work — to  an  account  both  modest 
and  lucid,  as  became  so  thoroughgoing  a  student  of  science  as  Mr.  Andrews.  With 
regvd  to  the  flora  of  Christmas  island,  it  bad  previously  been  examined  by  Mr.  J.  J. 
*  and  the  ofiScers  of  H.M.S.  Egeria,  who  had  published  in  the  ^JourmU  qf  the^ 
Society  for  1890  a  record  of  fifty*five  flowering  plants  and  seventeen 
vaacular  cryptogams.  Mr.  H.  N.  Bidley  had  landed  on  the  island,  and  given  a 
Vrkf  aorvey  of  his  obeervatkvns  in  the  Journal  0/  ike  Straits  BrancJt  of  the  AsiaHc 
Sfmdy  for  1891.  On  this  material  it  was  poauble  to  reach  a  provisional  opinion 
i  in  Java  there  was  no  distinctly  Australian  etemeut,  whUe,  as  Prof.  Oliver 
atloiied  in  bis  report,  most  of  the  plants  could  not  be  exactly  matched  with 
from  Java»  but  yet  varied  insuflScienlly  to  be  spedfically  dia- 
\  indication  of  considerable  age  of  the  island *3  flora.  It  was,  therefore^ 
A  CMS  for  the  moat  careful  collecting  and  for  the  closest  scrutiny  in  working  out 
tli0  eoOections.  Owing  to  the  fact  that  many  of  the  Malayan  type  specimens  are 
in  Lejden,  this  will  take  some  time  to  do  with  justice,  but  he  ventured  to  give  the 
reeults  up  to  now,  together  with  the  most  modest  forecast.  About  forty  speciea  of 
Polypetals  have  been  determined  bj  Mr.  Edmund  Baker,  perhaps  representing  one- 
third  of  the  total  flowering  pbata.  Among  them  there  are  a  few  entirely  new  and 
otber  interesting  forms,  while  the  cryptogams  will  probably  yield  a  higher  pro- 
portioit.  In  any  case,  Mr*  Andrews  has  collected  the  material  for  a  florula  of 
Ohiistmaa  island,  which  will  enable  ua  to  gain  an  idea  of  this  botanically  unspoiled 
^Ms^nMT  iriand.  To  come  to  a  practical  matter,  the  valuable  timber  known  aa  teak 
00  the  island  has  been  botanically  identi6ed  as  Btriya  ammoniila^  belongiog  to 
TiHattm,  and,  thcrafoie^  no  true  teak  in  the  strict  senaet  though  undoubtedly  a 
mUmMB  wood*  He  oongrmlnlated  Mr,  Andrews  and  the  Society  on  the  excelieni 
reeocd  submitted  to  them. 
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Miijor  Dabwin  :  TLe  afA^kera  to-night  have  wisely  avoided  entering  into  the 
thorny  question  of  the  theory  of  coral  reefs,  and  I  am  not  the  man  to  do  ao. 
No  domht  it  will  be  very  interesting  to  discover  which  m  the  right  theory  ;  but  I 
think  the  real  thing  to  be  hoped  for  la  that  some  true  theory  will  be  found.  What 
we  want  ia  to  get  a  real  clue  to  the  ©volution  of  different  islands .  I  think  Baoon 
spoke  Bome  of  the  truest  words  ever  uttered,  when  he  said,  **  Truth  cornea  sooner 
out  of  error  than  out  of  ignorance.''  A  man  who  makea  a  theory  does  good  even 
if  that  theory  turns  out  to  be  wrong,  because  it  is  the  tirst  step  to  find  out  what 
ia  right.  So  far  as  I  can  judge,  there  will  be  found  to  be  a  great  deal  of  truth  in 
both  the  theories*  I  think  the  matter  is  of  exceeding  complexity,  and  no  one 
theory  can  account  for  everything.  My  father  was  a  human  being,  and  I  am  aure 
he  would  have  been  somewhat  annoyed  to  find  ho  was  wrong ;  but  if  he  bad  found 
himaelf  wrong  and  Sir  John  Murray  rig  lit,  he,  I  am  certain,  would  have  been  the 
first  to  congratulate  him  heartily.  I  also  am  a  human  being,  and  I  caimot  help 
hoping  that  my  father  will  prove  to  be  right  after  alL 

The  Pb£sidei7T  :  We  have  listened  to  a  very  fascinating  paper,  I  think  we  may 
add  an  exhaustive  paper,  and  one  which  shows  that  the  author  baa  gone  through 
a  great  deal  ol  severe  work  in  his  researches.  There  appear  to  be  two  ways  of  ex- 
amining an  atoll^-one  is  by  getting  hold  of  it  when  under  the  water  and  by  making 
holes  in  it,  and  that  no  doubt  involvea  a  great  deal  of  work  and  deei^^sea  sounding, 
and  I  have  heard  from  one  or  two  of  the  young  oilicera  employed  on  the  work  that 
it  is  almost  harder  than  they  like ;  the  other  way  is  by  getting  hold  of  it  when 
it  has  been  raised  800  feet  above  the  sea,  and  that  method  was  adopted  by  our 
Mend  here,  Mr*  Andrews.  When  comparing  the  two  kinds  of  work  at  Chriatmas 
island  and  at  Funafuti|  I  am  diaposed  to  think  that,  considering  that  he  had 
no  assistance  except  a  young  lad,  Mr.  Andrews's  work  shows  much  greater  labour 
than  the  other,  where  a  number  of  officers  and  scientific  men  are  engaged.  I  mast 
exprcflfl  mj  ndmiration  for  Mr,  Andrews  at  the  way  in  which  he  has  forced  a 
road  through  this  densely  matted  tangle  of  underwood,  and  over  the  jagged  lime- 
Btone  reefs.  In  order  to  make  a  thorough  examiDation  of  the  higher  plateau  of 
Christmas  Island,  It  is  with  very  great  pleasure  that  I  propose  to  you  a  vote 
of  thanks  to  Mr,  Andrews  for  his  most  interesting  paper,  and  for  the  illustrations 
which  accompanied  it.  I  think  you  will  like  also  to  express  your  thanks  to  Sir 
John  Murray  for  having  ornsani^ed  this  expedition,  and  also  Mr.  Ross  and  his  family 
for  the  great  facilities  and  hospitality  shown  to  our  friend* 
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By  Major  STANLEY  PATERSON. 

The  excitement  caused  by  the  dispute  regarding  the  boundary  betweea 
our  colony  of  British  Guiaaa  and  Venezuela  turned  the  eyes  of  many  in 
the  direction  of  tliat  Republic,  and  procured  for  it  a  temporary  notoriety 
that  in  the  ordinary  course  of  events  it  might  never  have  known. 

Whilst  this  excitement  was  at  its  highest,  I  happened  to  be  casaally 
travelling  in  the  West,  and  naturally  directed  my  attention  to  the 
country  of  the  moment,  which  I  then  for  the  first  time  discovered  was 
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practically  less  known  to  science  than  is  Central  Africa.  The  time  at 
my  disposal  did  not  admit  of  any  protracted  journey  on  tbat  occasion, 
but  I  made  careful  notes  with  a  view  to  organizing  at  some  later  period 
a  small  expedition  for  the  pnrpose  of  exploring  the  southern  limits  of 
the  Orinoco  valley,  undoubtedly  the  richewt  and  most  fertile  portion  of 
the  country.  In  the  autumn  of  1897  I  was  fortunate  in  obtaining  six 
montlis' special  exploring  leave;  so,  hastOy  collecting  sofficient  kit,  I 
nailed  at  once  for  Cindad  Bolivar,  ihe  main  town  on  the  Orinoco,  and 
practically  the  western  outpost  of  civilization  in  that  district.  At  this 
time  Bolivar,  which  is  an  old  Spaniah-built  town»  the  capital  of  Spanish 
Ouiana^  was  in  a  slightly  distur}>ed  stAte. 

Froui  Bolivar,  the  farthest  limit  of  reg:iilar  steam  traffic,  we  chartered 
a  river  steamer  to  carry  the  expedition  to  the  small  village  of  Caicara, 
which  had  1)een  (^elected  as  the  most  suitable  bane  of  operations,  my  idea 
being  to  ascend  the  CucLivcro  river  to  its  source,  explore  the  reputed 
wonderful  mountain  of  Icutu,  rtross  the  Sierra  Guamapi  to  the  head 
waters  of  the  Maniapare,  destendinj^  by  that  river  and  the  Veutuario  to 
San  Fernando  de  Atiliajx).  In  this  way  the  expedition  would  paas 
through  entirely  unexplored  country,  and  eonncct  the  tracks  of  two 
famous  explorers,  Ilnmbolilt  and  Schomburgk,  From  Oaicara  we  rode 
leisurely  to  Lajitas,  on  the  Cuchivero,  the  most  southerly  spot  in  the 
district  inhabited  by  VenezueUma  or  "rationales,"  as  they  call  them* 
t^lvea  in  contradistinction  to  the  '*  iudigenoa,"  or  Indians. 

These  up-country  Veneznelans*,  while  boasting  of  pure  Spanish 
descent,  are  all  freely  intermixed  with  negroes  or  Indians,  frequently 
with  both,  and  are  quite  a  distinct  and  characteristic  race.  They  are 
praetimlly  divided  into  three  classen — the  atc»-liolder8,  or  sniall  farmers; 
the  canwqua  men,  or  squatters;  and  the  peons,  or  labourers.  Each  class 
looks  down  ou  that  below  it,  but  the  disti notion  between  them  ie  one  _ 
of  degree  only,  the  general  character  of  all  l>eing  identical,  and,  to  I 
our  practical  British  minds,  extremely  paradoxical.  All  are  avaricious, 
thriftlesH,  independent,  faithless,  untruthful,  lazy,  capable  of  hard  work, 
quick  tempered,  vindictive,  chaDgcrul,  and  full  of  laughter.  Life,  i^artly  ■ 
by  their  owu  fault,  is  bard  with  them ;  p<?uury  is  their  abiding  con- 
dition;  they  daily  live  on  the  verge  of  starvation,  frequently  for  lack  of 
energy  to  hunt  for  food.  But,  as  their  actual  wants  are  few,  this  seldom 
saddens  them — they  look  on  the  whole  thing  as  a  vast  joka  If  there 
jire  clouds,  these  chililren  of  the  sun  see  them  not;  nothing  is  really 
serious  to  them ;  poverty,  starvation,  and  death  only  seem  part  of  tb© 
natural  order  of  things,  and  even  these  have  their  jocular  side.  But 
this  very  sunninci's,  childishness,  and  irTesj>onsibility  that  makes  those 
people  in  a  way  attractive  and  interesting,  ako  makes  them  terribly 
hard  people  for  the  energetic  European  to  w^ork  with,  and  undoubtedly 
the  majority  of  the  troubles  that  befell  our  expedition  are  traceable  to 
our  failure  to  comprehend  these  peculiarities  of  temperament  amongst  our 
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followers,  and  to  grasp  the  leisoreljand  soDiewhat  futile  motlioil  of  their 
working. 

The  track  from  <."aicara  to  Lajitas  leads  across  the  wide  Bavannah 
belt  that  forms  the  liasiii  of  the  Oriiioco.  Thie  undulatiug  savannab, 
constantly  broken  by  outcrops  uf  water-worn  ironstoDe  rock  frequently 
piled  into  hillocka  300  feet  hiVti,  is  eoverei!  with  a  lustnriooB  pasturage, 
chiefly  of  rich  guinea  grass,  on  which  mimeroua  cattle  of  an  excellent 
quality  are  reared,  and  is  thickly  studded  with  bushes  of  sweet-smelling 
chaparral,  while  in  the  marshier  places  long  Hdcs  <iF  waving  moriche 
palms  Btand  like  bonneted  sontriea  across  the  plain.  Tho  rocky 
'•raorroa,"  or  hills,  are  overgrown  by  innumerable  creepers,  flowering 
©hmi«,  and  forest  trees,  amongst  them  the  sarrapia  from  which  the 
tonca  bean  is  collected,  and  which  gives  to  these  hills  their  locul  aame  of 
*'  sarrapiales." 

NaturaUy  grass  iires  are  common  in  this  savannah  land,  and  it  is 
curious  to  see,  during  the  progress  of  one,  the  crowds  of  long-tailed  scissor 
birds  hovering  round  the  edge  of  the  llame,  and  t*agerly  swallowing  the 
smoke-stupefied  insects,  while  on  every  bush  or  tree  aitasome  mcmlier  of 
the  eagle  or  faloon  tribe,  intently  watching  for  the  frightened  rush  of 
some  escaping  small  quadruped.  These  grass  fires  arise  and  peiss 
quickly.  After  spending  a  whole  day  at  Lajitan  In  carefully  measuring 
and  marking  out  a  base  for  survey,  I  returned  next  morning  to  find  that 
a  fire  had  passed  over  the  district,  and  my  marks  were  beyond  recog- 
nition. All  across  this  savannah  region  the  ci>mpass  was  practically 
useless  for  surveying  purposes,  owing  t<:>  the  quantity  of  iron  in  the 
rocks.     At  one  time  I  found  an  error  of  43"". 

At  Lajitas  the  personjiel  of  the  expedition  was  completed,  and  it  now 
consisted  of  Diedrich  Capellen,  an  enormoualy  i>owerful  Norwegian 
saOor  and  miner ;  a  negro  cook ;  twelve  Venezuelans  headed  by  one 
Nuiiez,  the  chief  man  of  the  district;  and  myself.  After  the  usual 
difficulties,  caused  by  the  unreadiness  of  our  Venezuelan  followers,  we 
started  in  a  large  curiara,  or  dug-out  canoe,  up  the  Cuchivero  river, 
here  a  swift-flowing  stream  about  200  yards  in  width,  with  high,  rotten 
mud  banks  on  either  side,  flanked  by  a  wide  belt  of  well-nigh  impassable 
forest.  Every  fewmilos  we  came  to  a  rapid,  or  **  raudal,"  and,  though  all 
of  these,  with  the  exception  of  the  raudal  Seriapo,  can  be  shot  coming 
down-stream,  we  were  forced  to  make  a  portage  over  them  on  the 
upward  journey  ;  hence  progress  was  slow,  and  it  was  four  days  ere  we 
reached  the  Caiio  Quebradaonda,  where  we  took  to  the  mountains  in 
order  to  explore  a  lake  called  Laguna  de  la  Vaca,  of  which  our  followers 
told  many  wonderful  tales.  We  had  now  left  the  tavannahs  far  behind, 
and  were  well  in  the  heart  of  the  Cerro  Cuchivero,  a  continuation  of  the 
great  range  of  Sierra  Guamapi. 

With  the  exception  of  two  of  our  followers,  half-caste  Indians  from 
Lajitas,  no  Venezuelans  have  previously  penetrated  this   district,  the 
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**  rational©  "  living  in  holy  terror  of  the  wild  Indian  tribes  who  roam 
throngh  this  otherwise  nnpopnlated  coiintry. 

This  march  to  tho  Lagnna  was  our  firsfc  real  experience  of  South 
American  mountain- forest  travelling,  and  a  very  trying  one  it  was. 
Over  the  curiously  piled  rooks  is  spread  a  carpeting  of  trailing  plants 
that  entirely  conceals  the  treacherous  holes  and  crannies  between  them, 
80  we  were  soon  severely  bruised  hy  constant  falls,  and  scratched  and 
riddled  with  the  spikes  and  spines  with  which  every  plant  in  the 
country  soems  to  be  abundantly  provided.  Overhead  the  sky  was 
hidden  by  the  dense  foliage  of  tall  forest  trees,  so  laced  together  by  lianas 
and  other  creepers  that  only  by  the  constant  use  of  tho  nbiqnitous 
machete  rould  we  force  a  foot  of  way. 

Not  a  breath  of  air  stirred  in  tliis  forest  land,  and  the  closeness  of 
the  atmosphere  became  at  times  almost  unbearable,  so  great  was  the 
relief  when,  after  three  days'  hard  work,  we  emerged  on  the  marshy 
banks  of  the  lagnna.  Beyond  that  it  is  nndoubtedly  very  deep  and 
blocks  a  pass  2000  feet  above  sea-level,  between  the  mountains  of 
La  Vaca  and  La  Tor,  whose  precipitous  sides  of  red  rock  rise  straight 
from  the  water's  edge  on  either  hand,  we  saw  nothing  remarkable 
about  this  laguna,  which  is  not  more  than  half  a  mile  in  length  by  a 
quarter  of  a  mile  in  width,  and  is  venerated  by  the  Indians  as  the 
abode  of  a  curiously  malignant  spirit. 

Another  day's  cutting  brought  us  back  to  the  river  in  a  feirly 
famished  condition,  as  our  saiall  stock  of  provisions  had  given  ont  on  the 
morning  of  the  third  day,  and,  as  no  game  could  be  found,  we  had  done 
two  days*  work  on  empty  sfcomacha*  On  the  river  we  soon  found  the 
canoe  which  had  been  Bent  on  in  charge  of  four  men^  and  continued  our 
sonthward  journey  to  the  raudal  Alto,  beyond  which  point  navigation 
is  impoBsible,  the  Cuchivero  here  becoming  simply  a  mountain  torrent. 
At  the  Alto  we  halted  for  three  days  to  redistribute  our  stores,  taking 
with  us  oDly  the  actual  necestiaries  of  life  made  up  into  loads  of  about 
20  lbs.,  which,  in  addition  to  blanket,  hammock,  and  rifle,  was  as  muoh 
as  onr  men  could  or  would  carry ,  The  curiara  and  superfluous  articlee 
were  bidden  in  the  forest. 

Although  we  had  already  seen  traces  of  Indians,  we  bad  not  so  far 
encountered  them;  but,  being  now  well  within  the  limits  of  their 
territory,  were  constantly  on  the  alert^ — fortunately  so,  for  during 
the  last  night  we  spent  at  the  Alto  some  of  them  attempted  to  creep 
into  camp,  doubtless  to  loot,  but  disappeared  hurriedly  when  the  alarm 
was  given.  The  east  side  of  the  river  is  inhabited  by  the  Taparitos, 
and  the  west  by  the  Panares,  both  wild  nomad  tribes  of  no  great  repu- 
tation according  to  the  frontier  Venezuelans,  who  say  that  the  former  are 
fierce  and  treacherous  robbers,  and  the  latter  lazy,  sneaking  thieves* 
Both  tribes  live  indiscriminately  under  rocks  or  trees,  and  move 
about  io  search  of  their  food,  which  chiefly  consists  of  parrots,  monkeys. 
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and  lizards,  From  the  glimpse  I  afterwards  bad  of  them,  they  seemed 
of  the  usual  South  American  tyi>e^ — squat,  powerful,  and  absolutely 
naked* 

From  the  Alto,  which  by  aneroid  and  hypsometric  barometer 
readings  I  made  about  1900  feet  above  sea-leyel,  wa  again  faced  the 
terrihl©  mountain  work,  keeping  along  the  ridgea  as  much  as  passible  to 
avoid  the  almost  impassable  canoa  and  ravines  near  the  water's  edge* 
The  trees  here  were  much  smaller  than  in  the  lower  ranges,  but  the 
undergrowth  was,  if  anything,  even  more  denB©,  except  when  we 
suddenly  emerged  on  an  open  slope  of  bare  rock.  On  such  occasions  the 
view  was  magnificent,  mountain  upon  mountain  rising  before  us  in 
increasing  height  and  decreasing  gradation  of  cc^louring,  till  the  back- 
ground was  blocked  by  the  lofty  blue  peaks  of  the  Sierra  Guamapi  and 
the  towering  summit  of  great  Icutu,  This  extraordinary  mountain,  as 
yet  un visited,  and  possibl}'  uni^cen,  by  any  other  white  man  (nowhere 
can  1  find  an  account  of  it»,  is,  according  to  my  calculation,  just  11^000 
feet  high,  the  base  being  about  2500  feet  above  sea-leveb  The  sides 
slope  steeply  upward  for  8000  feet,  when  they  suddenly  bulge  outwards, 
giving  the  top  the  appearance  of  a  gigantic  button  mushroom.  The 
Taparitos,  who  consider  this  mountain  sacred,  say  that  no  man  can 
ascend  it,  consequently  the  Great  Spirit  lives  tbore  undisturbed. 
Unfortunately,  the  views  I  took  of  Icutu  shared  a  common  fate  with  the 
majority  of  my  photographs,  all  l>eing  ruined  l>y  the  unavoidable 
exposure  to  heat  and  damp  entailed  by  this  journey. 

The  difHoulties  of  this  march  along  the  mountains  were  enormous, 
an  actual  advance  of  4  or  5  miles  forming  a  good  day's  work,  as 
frequently,  after  cutting  for  hours  towards  some  particular  paes  or  bar© 
spot,  we  found  the  way  barred  by  a  precipitous  ravine  or  cano  which 
took  hours  again  to  cut  round.  Food,  too,  was  very  ehort,  a  little  rice 
and  cassava  being  all  we  were  able  to  carry  with  us,  I  had  confidently 
relied  on  meeting  plenty  of  deer,  pig,  and  smaller  game  in  this  undis- 
turbed region ;  hut,  strange  to  say,  the  upper  Cuchivero  seemed  almost 
devoid  of  life  of  any  description,  and,  with  the  exception  of  an  occasional 
parrot,  not  an  atom  of  meat  had  we  been  able  to  procure  since  leaving 
Lajitas,  Then  the  Indians  appeared^ — only  a  few  of  them  so  far  as  I 
oould  discern,  though  our  men,  whose  fears  were  rising  rapidly, 
declared  they  were  in  large  numbers — and,  after  threateningly  shaking 
their  weapons  at  us,  vanished  quickly,  only  to  reappear  on  the  next 
ridge  in  our  line  of  advance* 

By  this  time  the  Venezuelans  of  the  party,  tired  of  short  commons 
and  sated  with  hard  work,  were  grumbling  audibly,  declaring  we  must 
turn  back,  else  we  should  all  be  murdered.  We,  of  course,  would  allow 
no  talk  of  retreat,  and  with  difficulty  kept  the  men  going  till  after 
another  severe  wrangle,  when,  while  I  was  cutting  the  way  ahead,  they 
all  bolted  hack,  taking  their  bundles  with  them.     For  some  hours  I 
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went  on  alone,  Imt,  being  joined  bj  Capellen  and  the  negro»  who  refased 
to  leave  me,  and  recognizing  the  futility  of  further  advance  mthont 
food,  we  three  made  for  the  ri%*er,  nnd  tediously  cut  our  way  Imok  to  the 
Alto,  where  we  arrived  immolested  by  the  Indians^  but  half  starved,  to 
find  the  runaways  just  launching  the  canoe.  Several  attempts  were 
made  to  induce  tliem  to  face  the  mountains  again,  but,  these  iiroving 
unavailing,  there  was  nothing  left  but  to  return  slowly  to  Lajitast 
where  wo  discharged  all  Yenezuelans  without  payment  on  account  of 
their  breach  of  contract.  To  this  they  replied  by  instituting  a  strict 
boycott,  so  that  we  oould  neither  procure  food  to  eat  nor  canoes  or 
donkeys  to  transport  baggage.  Then  they  tried  to  frighten  us  by 
swearing  information  before  the  civil  magistrate — our  own  late  head- 
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man  Nunez ! — tliat  wo  were  revolutionary  agents,  the  proof  being  that 
we  had  carried  so  many  rifles  up  country  to  arm  tlie  natives  (?)  (I  had 
armed  the  party  with  Winchesters)  ;  and,  further,  that  on  one  occasion  I 
had  refused  to  camp  on  the  side  of  the  river  belonging  to  General 
Oree]>o,  and  had  insisted  on  crossing  to  the  bank  l>elongiDg  to  an  exiled 
revolutionary  officer!  This  was  quite  true, as  that  bank  contained  some 
rooks  I  wished  to  iDvestigate.  ■ 

Eight  days  of  this  child ishn ess  tired  ns,  so  one  night  w*e  swam  the 
river,  appropriated  a  curiara  tbat  was  lying  some  miles  down  the 
opposite  bank,  loaded  up  our  baggage,  and  were  off  before  daylight  on  ■ 
a  wearisome  journey  to  Caicara  by  river.  On  the  lower  Cuchivero  we 
were  able  to  kill  plenty  of  game,  so  had  no  further  anxiety  abont  food, 
and  Caicara  was  reached  in  due  time  without  misadventure.    The  time  at 
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nxj  disposal  not  admitting  of  another  serious  attempt  to  penetrate  the 

^kiountain  forests,  I  nuw  decided  on  a  small  expedition  by  way  of  the 

^PTortugu  river  to  the  cotmtry  of  the  Colorado  Indians,  a  semi -civilized 

tribe  living  jnst  beyond  the  Serrania  Cerbatana,  in  order  to  discuver 

a  feaaibiliiy  of  reaching  the  Sierra  Gnamapi  by  that  rcmte.     Men  of 

e  right  stamji  for  our  work  were>  however,  hard  to  find,  and  several 

^ys  had    to  be  spent  hunting   the  country  round  Caicara  before  we 

icceeded  in  obtaining  the  requisite  number. 

Caicara,  an  uninteresting  little  village  which  has  seen  better  days, 

now  the  centre  of  the  tonca  bean  indnstry  on  the  Orinoco,  and  also 

does  a  fair  trade  in  hides  with  many  neighbouring  atos  and  raoohes. 

It  boasts  of  a  *'  pla^a,"  a  couple  of  dozen  ''  adobe"  houses,  and  a  large 

church   now  closed,  there   being   no   resident  priest,  becanse,  as   the 

¥illagers  themselves  say,  they  are  too  wicketl  to  have  need  of  one  !    The 

imaining  houses  in  the  village  are  of  the  ordinary  country  thatched- 

ed  kind,  and  the  entire  popnlation  Is  probably  about  400.     I  make 

ithe  latitndo  of  the  plaza  about  T''  43'  N.,  and  the  longitude  ^i^^  32'  W,, 

[which  places  it  about  o  miles  fm-ther  west  than  it  is  ordinarily  mai^ked 

on  the  maps, 

Just  10  miles  to  the  westward  the  mighty  Orinoco  suddenly  and' — 

fts  the  land  to  the  north  is  a  dead  flat — most  unexpectedly  trends  due 

QftSt^  and,  sweeping  in  great  volume  round  Caicara  hill,  forms  a  natural 

h&akwater  affording  excellent  anchorage  for  bnats  and  river  steamers. 

SteatDGis  of  4  feet  draught  can  navigate  the  river  as  far  as  Cairara  at 

time  of  year,  and  in  the  summer  or  rainy  season,  when  the  river 

as  it  does,  25  to  3l)  feet  above  winter-level,  the  way  is  open  right 

lip  to  the  rapids  at  Perico,  200  miles  further  up-stream,  as  well  as  up  the 

Apurs,  Meta,  and  numerous  other  tributaries.     It  is  therefore  obvious 

tbiit  Caicara  has  the  makings  of  an  important  trade  centre,  and  this  it 

^ould  doubtless  already  have  become  but  for  the  inertness  and  want  of 

^Dterprise  of  the  Yenezu elans.     Our  journey  up  the  Tortuga,  which  is 

JMore  of  a  creek  than  a  river,  was  uneventful,  except  that,  after  ascending 

it  for  20  miles,  we  found  there  was  too  little  water  to  float  the  curiara, 

^**  had  to  take  to  the  forest,  here  mainly  composed  of  ironwood  trees, 

^^  gloomy,  but  comparatively  easy  to  traver^e.     The  rocky  slopes  of 

'^^^  Cerbatana  overtaxed  the  carrying  powers  of  our  men,  and  again  we 

*^    to  return  slowly  to  Caicara,  exjiloring  much  of  the  surrounding 

^'intry  during  the  down*etream  journey. 

The  Tortuga  takes  its  name  from  the  numerous  river^turtles  that 

^^^'^^xegate   in    it  during  the  months  of   March  and   April,  the  long 

*"^l>iiig  ''bairuncfis**  or  sandbanks  at  its  mouth  being  on©  of  tl»eir 

'^^^Urite  nesting-places.     At  this  time  canoe-loads  of  natives  come  from 

al*   parts   of  the   river   to   collect   eggs,   and   annuaOy   thousands   of 

^^^tched  turtles,  worn  out  by  the  act  of  maternity  and  too  weak  to  move, 

ai^  slatightered  for  the  sake  of  their  shells,  which  are  freely  used  as 
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baemB  and  cociking-pots  in  every  Venezuelan  lionsebold,     Thia  Hver  if  j 
alflo  the  batint  of  myriaclB  of  birds  of  all  deseriptione,  great  and  small,  \ 
many  of  tbem  quite  unknown  to  me,  and  a  short  sojourn  on  ita  banks 
would,  I  believe,  well  repay  a  collector. 

Throughout  the  entire  Orinoco  valley,  orchids — chiefly,  to  be  sure, 
of  fairly  well*knovvu  varieties — flourish  in  great  beauty  and  abundance, 
and  it  is  aiirprising  that  no  enthofiiafitic  hunter  has  yet  reached  the 
faatnessea  of  the  upper  Cnchivero  in  search  of  rarities.  One,  a 
German,  the  only  white  man,  so  far  as  I  can  learn,  who  has  preceded 
me  00  the  Cnchivero,  did  get  as  far  as  the  raudal  Pinal  some  fourteen 
years  ago,  l>ut  returned  suddenly,  for  what  reason  the  natives  could  not 
tell  me. 

From  a  commercial  point  of  view,  this  country  should  be  of  great 
value.  The  rich  rolling  savannahs  will  rear  countless  herds  of  cattle 
and  horses.  The  Burronnding  forests  yield  large  quantities  of  natural 
products,  such  as  rubber,  copaiba,  quinine,  simaruba,  and  other  drugs. 
The  forest  trees  are  of  magnificent  growth  and  endless  variety.  In  the 
Ouohivero  valley  we  saw  mahogany,  oedar,  copaiba,  simaruba,  three 
apeoies  of  hevea  {Irazniensis,  aprucit,  and  paudjlora^  1  believe),  castilloa, 
quina  or  cinchona  of  two  varieties,  red  and  yellow,  numerous 
diflferent  trees  belonging  to  the  Ficus  family,  and  many  others  un- 
knuwn  to  me,  or  only  known  by  their  native  names.  The  upper  waters 
of  the  G  nan  i  ft  mo  are  so  a  (Toe  ted  by  the  sarsaparilla  that  grows  profusely 
along  tho  hiinks,  that  the  natives  drink  the  water  and  bathe  there,  in 
order  to  cure  tliemaelves  of  bkin  diseases,  to  which  they  are  peculiarly 
HftUe, 

Traoos  of  gold,  silver,  and  oinnabar  are  to  be  found  in  the  moun- 
tains, but,  from  the  peculiar  formation  of  the  rooks,  I  doubt  the  exiatence 
of  these  metals  in  anything  like  paying  quantities. 

The  fauna  of  tho  country  is  in  all  respects  similar  to  that  usually 
found  in  the  northern  statei  of  South  America.  The  jaguar  and  ounce 
{FelU  onca)^  classed  as  one  in  most  natural  history  books,  but  always 
treated  as  separate  anitttaU  by  the  natives,  infest  the  dense  forests,  and 
are  held  in  gi-eat  droiid  by  the  country  people,  several  of  whom  annuallv 
fall  viotima  to  theso  fierce  marauders.  We  met  two  hardy  brothers 
who  went  about  killing  these  animals,  one  armed  with  an  old  gun 
loiaded  with  nails,  jiiid  the  other  with  spear  and  machete.  Their  modus 
«^ra»cli  was  to  track  tho  animal  till  he  was  sighted,  when  the  brother 
with  the  gun  treated  him  to  a  doee  of  broken  iron,  the  other  brother 
ml^etin^  the  immediately  induced  charge  on  the  point  of  his  epe^r; 
then  K»tli  quickly  despatched  the  impaled  quarry  with  the  ever-i^ady 
tnaehete.  These  men  had  just  killed  a  magnificent  animal  when  we 
enoountered  them.  The  puma,  which  frequents  the  hills,  is  oonaiderod 
a  coward,  and  is  consequently  little  feared.  Tho  steamy  jungles  by 
the  river-banks  are  the  haunt  of  the  gr«at  grey  tapir,  the  harmless 


IN   THE   VALLEr   OF  THE   ORINOCO. 


47 


8^^Mkra«  or  water-hog,  and  that  tmcQletit  little  pig  the  collared  peccary, 

Morain^  and  eveniDg  huEdreds  of  deer  (Cervus  sat^annensii)  emerge  from 

the  forest  shade  to  feed  ob  the  sweet  savannah  gra^s ;  but  these  little 

fellows  are  extremely  wary  and  difficult  to  get  at.     Monkeys  are  few 

and  far  between,  possibly  because  they  are  so  killed  down  by  the 

Indians  for  food.     In  the  rivers  are  a  fair  number  of  manatee,  and 

while  peacefnlly  floating  down-stream,  one  is  frequently  startled  by  the 

strange  hissing  snort  of  the  giant  otter  (Lutra  hramliensis)^  an  animal 

t^uite  four  times  the  size  of  his  English  prototype.     We  captured  a  pair 

o!  pups- — quaint,  noisy  little  chax^St  which  lived  in  camp  with  us  for 

many    weeks   and   became    quite    tame.      Unfortunately,    both    died 

TOddenly  on  board  ship,  much  to  my  regret,  as  I  hoped  to  bring  them 

borne  aHve. 

Bird  life,  as  I  havo  already  said,  is  most  abundant,  the  poverty- 
stricken  squatter  having  a  hard  battle  to  save  his  fruit  and  corn  from 
tiie  incessant  attacks  of  these  winged  robbers*  Snakes  are  plentiful, 
duefly  boaa  and  a  very  poisonous  species  called  by  the  natives  *'  mapa- 
Hftte "  These  snakes  usually  lie  coiled  up  on  the  branches  overhanging 
the  river,  and  strike  quickly  downward  at  anything  passing  beneath. 
We  had  the  curious  experience  of  killing  seven  great  lx)a8,  lying  all 
together,  the  largest  measuring  20  feet  8  inches,  and  the  smallest 
12  feet  9  inches  in  length.  Alligators,  many  of  enormous  size,  iguanos, 
and  lizards  are  everywhere. 

The  Orinoco  is  fiill  of  fish  of  many  varieties,  amongst  them  the 
''  nlenton,**  a  kind  of  tarpon,  the  voracious  carib  fish,  electric  eels  of 
gKfttBize,  and  a  curious  fish  called  **  paillara,**  somewhat  resembling  a 
B&lmoa,  but  with  large  tuskts  working  through  callosities  in  the  nostril, 
*fii3  a  fearsome  row  of  teeth  behind  them. 

This  part  of  Venezuela  teems  with  insects,  especially  of  those 
Jcmdfl  most  disturbing  to  the  peace  of  man.  Mosquitoes,  sandflies,  and  a 
s^all  stinging  beetle  make  life  a  burden  to  the  new-comer,  who,  try  as 
^6  may,  can  find  no  effective  means  of  eluding  them.  Every  step  in 
the  unbnmt  savannah  covers  one  with  grass-ticks,  and  an  occasional 
*^dfir  tickling  about  the  toes  suggests  that  a  friendly  jigger  has 
^Wtoonoed  himself  comfortably  beneath  one's  skin,  only  to  bo  ejected  by 
^tiniate  unpleasant  carving. 

There  are  but  two  seasons  in  Venezuela— the  wet,  lasting  from 
*V)at  the  middle  of  April  till  the  first  week  of  September,  and  the  dry. 
k  the  latter  season  the  climate  is  far  from  unhealthy,  and,  except  when 
">®  easterly  breeze  drops,  the  temperature  is  not  unduly  warm.  This 
®Mter]y  breeze  is  the  saviour  of  the  Orinoco  valley.  Every  morning, 
*Wt  four  o'clock,  the  leaves  begin  to  rustle,  and  soon  the  trees  are 
'Wftying  an^j  creaking  in  the  frenhening  wind — goinetimes  half  a  gale — 
ftit  sweeps  away  the  swamp  mists,  searches  out  and  dries  up  the  heaps 
^fleeking  vegetation,  and  generally  acts  as  a  great  purifier  till  about 
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eleven  o'clock,  when  it  suddenly  diee  away,  and  the  sun  beats  down  in 
all  bk  fierce  heat  on  river,  plain,  and  forest.  Then  the  world  goes  to 
Bleeji;  not  a  leaf  stirsj  not  a  sound  is  beards  not  a  living  oreature  moves, 
unless  it  be  some  tireless*  persistent  and  perspiring  Briton,  who  refuses 
to  time  bis  incomings  and  his  outgoings  according  to  the  great  olook  of 
Nature.  At  two  o'clock  another  whisper  runs  through  the  trees,  and 
again  the  sweetening  wind  brings  life  back  to  the  forest,  continuing  to 
blow  strongly  all  afternoon,  tilt  it  sinks  to  rest  with  the  eun  behind  the 
fiery  western  clouds. 

During  the  winter  montbe  there  is  but  little  rain— we  had  only 
three  wet  days  in  fourteen  weeks — hut  the  constant  night  dews  are 
siiflScient  to  soak  through  blankets  and  clothing,  and  make  every  one 
cross,  stiff,  and  unlmppy  by  morning  time.  Once  or  twice  the  cold  at 
night  was  too  ^reat  to  permit  of  sleep  in  such  light  covering  as  we 
were  able  to  carry,  and  the  night  had  to  be  spent  by  all  of  us  cowering 
round  the  camp  fire.  The  appended  table  shows  the  approximate 
temperature  at  various  stages  of  our  journey.  For  lack  of  proper  instru- 
ments, I  was  unable  to  register  the  humidity  of  the  atmosphere,  wbif h 
was  considerable.  ■ 

Apparently  no  relics  of  any  previous  civilization  exist  in  this  part  of 
the  country,  nor,  with  the  exception  of  two  deeply  cut  circles  on  the 
rooks  in  the  middle  of  the  river  l:joth  at  the  raudal  Seriapo  and  the 
randal  Alto,  could  we  find  any  trace  of  Indian  carving  or  picture- 
writing.  On  the  Tortuga  we  discovered  the  remains  of  an  ancient  viUage, 
which  had  evidently  been  built  out  on  piles  over  the  river,  whose  bed- 
almost  dry  at  the  time  of  our  visit — was  thickly  strewn  with  fragments 
of  broken  jwttery,  mostly  bearing  quaint  and  we  11- formed  designs. 
Their  age  is  not  easily  determined,  but,  as  the  Indians  in  the  district 
have  now  lost  the  art  of  makinji!:  pottery,  they  are  probably  of  consider- 
able antiquity. 

Contrary  to  expectation,  we  found  the  people  all  over  the  Orinooo 
valley   most  friendly   to   the    English,  whose    business  quaHties  they 
respect,   and    disposed   to  view   the   boundary    difficulty   as  merely  a 
question   of  brag,    out   of   which    their    own    politicians,  whom    theyfl 
distrust,  hope  to  aggrandize  themselves  in  some  unexplained  way.  V 

I  am  fully  convinced  that  this  valley  will  one  day  develop  into  one 
of  the  richest  commercial  centres  in  the  West,  but  its  development 
requires  capital,  and  Kugli^h  capital  is  naturally  shy  of  entering  the 
oountry  in  the  present  unsettled  state  of  affairs. 
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APPENDIX   I. 

ArcBAGE   TeKPIRATITBE  as  TAUir  BY    SPECIAI.   TaATSLLma  TUERMOMirrEBS, 

KbW  N09. 


FlAee. 


Average. 
Moxlmuin.  MlaiinttiQ. 


BATonnabs  87^20' 

Cuchivero  river  85^  St** 

Cerro  de  Cuchivero   82^  20' 


Highcsi 
maxiaunn 


75«>  10'     88«  40' 
tjio    <y  I  87**  30' 


Lowegt 
mlniiiiiuii 
reading. 


73^0* 

69°  0' 


£.e]iujkji« 


•  A  Bpecially 
cold  ni^bt  at 
the  hislient 
attitude  wo 
reached. 


APPENDIX   II, 

ArPBOXlMATE   HkIGBTs   OF    PRiSriPAI,   1 'AlTPa, 


C^onp. 


Ouosm     ... 

Lujtta» 
ibudul  Alto 

^B     Abiptit 

■     <i(ieabrftdonda    ... 

m     ElNe^ro 

SmVioeotJ 

Urn  trea  Hermanos  * 

icatu        


Height  in  feet 
above  w«-leveL 


ItemirkB. 


800 
1300 


I  Ciilcnlated  from   the  mean  of  aneroid  and 
I      hypsometric  barometer  readings. 


(b)  ApFROxniATV  Heiqbts  of  Principal  Mouhtadt  Praba. 


llooDUln, 


Mei^  la  fMt 
Above  MA-JeveL  I 


Bemu-^a. 


3,200 
2,900 
4,000 
2.400 
4,300 
11,000 


Calcnlated     trigonometricallj    from    above 
I      camps. 

•  Three  mountain  a  above  the  Alto  so  named 
i      hj  us  on  a<?coiint  of  tbe  aimilaritj  of  their 
appearance. 


NOTES   ON   THE   MAP. 


■^        The  map  It  framed  on  a  eorabiQatiou  of^ 

^H  (1)  Plane-table  survey. 

^H  (2)  Prisnia tic-compass  survey, 

^m  (3)  Astronomical  aurvey. 

^V  Tbe  entire  land  work  was  done  by  plane- table,  Ibe  com  pans  proving  unreliable, 
o^ng  to  the  amouot  of  ironstone  in  the  rooks.  The  original  bttso  was  care- 
rally  measured  along  the  river-bank  at  Caicara,  and  from  this  tbe  point  of 
Gfticara  island  was  fixed.  This  new  base,  Caicara— point  of  Caicara  ialand — 
^«came  the  primary  base  of  the  survey,  Subaidiary  bftsee  at  Vainas,  Bucaral,  and 
I^jitas  were  interpolated  from  mountain  peaks  already  fixed.  As,  however,  it 
was  seldom  possible  to  fix:  identically  the  same  spot  on  these  mountain-topSy 
lome  alight  error  may  in  this  way  have  crept  into  the  work. 

A  new  base  was  formed  at  Lajitas  by  meaBUfemeDt  and  extension —the  ground 
Ifo.  I.— January,  1899.]  a 
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being  too  rough  to  measure  correctly  a  eufficieotly  long  bane  for  the  work— and  a 
eubeidiaiy  base  was  interpolated  at  the  raudal  Alto,  Later  subsidiary  check 
baeea  were  interpolated  at  Punia  Capuchioo  and  Laguna  de  la  Guaya;  more, 
poaaibly,  by  good  fortuoe  than  by  good  guidance,  these  checks  worked  out 
with  wonderful  accuracy. 

The  river  work  was  done  by  prismatic  compass  and  time  aurvey,  and  Is 
neoessarily  somewhat  inaccurate,  the  Tarying  strength  of  the  current  and  the 
somewhat  intermittent  work  of  the  paddlers  making  it  extremely  diOicult  to  gauge 
with  any  degree  of  accuracy  the  real  distance  travelled*  The  compass  also 
seems  to  have  been  affected  hy  the  ironstone,  as  waa  the  case  on  land.  The  points 
fixed  astronomically  were — 

Cakara, — Latitude  by  meridian  altitude  of  sun,  7**  43'  N. ;  longitude  by  morning 
sighto  (sunX  66^  32'  W. 

Lajiias. — Latitude  by  meridian  altitude  of  sun,  6G^  55'  8"  N, ;  longitude  by 
chronometer  and  four  altitudes  of  Aldebaran,  GG°  15'  18"  W. 

landed  Alto, — Latitude  by  sun,  6*^  31'  30"  N.^  longitude  by  chronometer  and 
sun,  66*>  16'  8"  W. 

Mouth  of  Cuchivero, — Longitude  by  chronometer  and  altitude  of  Frocyon, 

Funta  Capuchino, — Latitude  hy  sun  meridian,  1'^  39'  32"  N, 

Mouth  of  T(?r/Mi;a.^Latitud€  hy  sun  meridian,  7°  16'  K,;  longitude  by  morning 
sun  and  chronometer,  66°  56'  16"  W.,  66^  13'  40"  W. 

Owing  to  want  of  practico  and  experience  in  astronomical  work,  I  am  very 
doubtful  as  to  the  correctness  of  any  of  these  observations,  and,  in  placing  these 
jx^ints  on  the  map,  have  usually  preferred  to  rely  on  the  mechanical  accuracy  of 
the  plane-table  rather  than  on  the  more  dubious  results  of  inexperieDced  astro- 
nomical observation.  The  factors  from  which  these  results  were  obtained  are 
attached  hereto — at  least,  such  as  remain  tn  my  possession.  UnfortuQately, 
owing  to  the  capsizing  of  a  canoe  in  the  Tortuga,  the  remainder  were  lost,  though 
luckily  the  results  of  the  calcxilatious  had  beeo  already  committed  to  the  map. 

The  entire  work  was  completed  under  eircura stances  of  considerable  diMculty, 
as,  except  in  the  savannah  country,  the  stars  were  rarely  visible  through  the 
dense  forest  trees;  all  night  work  was  rendered  inaccurate,  owing  to  the  constant 
heavy  dews,  which  dimmed  the  sextant  glasses  before  contact  could  be  obtained, 
and  the  continual  Interruption  of  work  caused  hy  the  unbearable  irritation  from  the 
bites  of  thousands  of  mosquitoes  and  other  troublesome  insects,  I  do  not,  therefore, 
claim  that  this  is  a  complete  and  correct  survey,  but  consider  that  it  is  nearly  so, . 
and  much  more  accurate  than  any  of  the  antique  existing  maps. 
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Thk   report  on    the  Commiasion   for  delimitating   the  Busao-Afgliftia 

Boundary  on  the  Pamirs  has  at  length  been  given  to  the  public.  This 
commission  left  India  in  June,  1805,  and  returned  in  October  of  the 
same  year,  so  that  the  report  is  about  three  years  old* 

It  contains  an  acscount,  by  Major-General  M*  G.  Gerard,  of  the 
arrangements  preliminary  to  delimitation,  and  of  his  journey  subse- 
quent to  the  completion  of  the  boundary  through  Rui^Bian  Central  Aaia 
to  Europe.     The  narrative  of  proceedings  during  delimitation  has  been 
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written  by  Colonel  Holdich,  e.e.,  together  with  tlie  hifitorical  and  geo« 
gnphical  notes  of  the  Pamir  region.  The  survey  report  is  by  Lieut.- 
Colonel  Wahab,  r,e.,  and  the  natural  history  seotion  by  Surgeon -Captain 
A,  W.  Aloock.  The  last  is  both  interesting  and  valuable,  and  (in 
oommon  with  the  rest  of  the  report)  is  excellently  well  illuatrated; 
but  it  ifi  to  the  geographical  Bections  of  the  report  that  we  wish  to  call 
attention  at  present,  as  they  appear  to  throw  fresh  light  on  certain 
debatable  points  in  Central  Asian  geography,  and  to  clear  away  the 
mists  that  have  hung  bo  long  around  the  aources  of  the  Oius, 

The  first  pillar  of  the  boundary  was  set  up  at  the  eastern  end  of 
Lake  Victoria,  and  this  point  was  selected,  together  with  one  near  the 
end  of  the  demarcated  line,  for  comparison  between  the  Eussian  and 
English  values  in  latitude,  longitude,  and  altitude,  to  serve  as  the 
datum,  or  basis,  for  all  the  surrounding  survey.  The  results  of  the 
comparison  are  given  by  C^slonel  Wahab,  and  they  are  certainly  satis- 
factory ;  for  they  exhibit  no  divergence  of  opinion  whatever  as  regards 
longitude  :  only  a  small  one  in  latitude  ;  and  none  to  speak  of  in  altitude. 
In  fact,  the  Bussian  mapping  of  these  regions  is  entirely  in  harmony 
with  the  Indian  mapping,  and  it  may  safely  be  assumed  in  future  that 
Eoniaxi  values  are  practically  identical  with  our  own*  The  longitude 
agreement  is  of  special  interest  when  we  consider  how  it  was  obtained* 
Direct  geodetic  triangulation  connects  the  western  shores  of  the  Caspian 
sea  with  Greenwich — fcome  2200  miles— across  the  intervening  statea 
of  Europe.  Here  for  the  present  it  ends,  and  the  Russian  longitudes 
of  their  Central  Asian  posseBsbns  to  the  east  of  the  Caspian  depend 
upon  telegraphic  determinations  only.  For  about  another  lOdO  miles 
from  the  Caspian  to  their  military  poet  of  Osh  the  telegraph  is  thus 
Tesponsible,  and  Osh  was,  two  years  ago,  the  nearest  point  so  fixed 
relatively  to  the  scene  of  demarcation  on  the  Pamirs*  From  Osh  to  the 
boxmdary-line  (about  80  miles)  the  longitude  values  were  brought  down 
by  ohronometrio  deduction,  a  very  fioe  battery  of  chronometers  being 
carried  in  circuits  till  it  touched  the  field  of  operations. 

On  the  English  side,  the  longitude  of  India  is  derived  from  Greenwich 
by  telegraphic  determinations,  and  the  longitude  of  the  Lake  Victoria 
pillar  was  derived  from  India  by  direct  triangulation,  which  was  carried 
from  Gilgit  across  the  Hindu  Rush  into  the  Pamirs.  Although  it  was 
improliable  in  either  case  that  any  large  absohite  error  should  exist, 
it  was  quite  possible  that  a  diflerence  might  have  been  found  on 
oom  pari  son  of  final  results,  which  would  be  appreciable  on  the  scale  of 
mapping.  It  was,  therefore,  a  matter  of  congratulation  that  the  accord* 
anoe  should  be  as  absolute  as  it  proved  to  be  when  that  comparison  was 
made.  Latitude  was,  of  course,  determined  on  the  spot  by  means  of 
astronomical  observations;  but  the  Indian  Survey  determination  was 
additionally  furtified  by  the  value  derived  from  triangulation,  which 
agreed  absolutely  with  the  astronomical  deduction.     In  altitude^  again^ 
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there  was  little  to  adjust  between  the  trigonometrioal  values  and  the 
barometrio  determinatioBfi  of  botli  ]{ti»BiaQ  and  English  survey ors.  We 
may  safely  assume  that  the  rtiiiiir  altitudes  are  now  defieitely  fixed* 

The  height  of  Lake  Victoria  was  trigonometrically  fixed  at  13,390 
feet  above  the  eea,  a  result  which  is  in  agreement  with  the  barometrical 
determinations  of  the  EusBiana,  and  which  differs  from  Captain  Trotter's 
Vftlne  (determined   during  tho    progress  of  the  Forgytb   Mission)  by 
560   feet.     Trotter   makes   the  altitude   too  great*     His  observations 
were  mado  in  the  unsettled  spring  weather,  when  single  barometric 
determinations  are  of  little  value.      It  is  curious  that  Wood  should 
make  its  altitude  l.'t,600  feet  in  mid- winter  by  hypsometer  observations. 
Lake  Victoria  is  only  4(J0  feet  higher  than   Lake  Chakraaktin  (the 
"  Gazkul**  of  the  Littk^  Pamir),  and  about  500  feet  below  the  watershed 
of  the  Great  Pamir,     One  principal  source  of  the  lake  is  an  affluent  14 
miles  long  which  rises  in  the  northern  slopes  of  the  valley,  not  far 
from  the  pass  across  the  watershed  leading  eastwards  to  Jarti  Gumbaz. 
This  affluent,  known  as  the  Yangi  Diwan,  flows  through  two  small  lakes, 
each  about  half  a  mile  square,  lying  close  under  the  saddle  of  the  water- 
shed.    The  mountains  enclositig  the  lake  run  to  5000  and  6000  feet 
above  the  water-level  on  the  south,  where  they  culminate  in  the  vast 
glacial   system   of  the   Nicolas  range   dividing  the  Great  and  Little 
l^mirs ;  and  to  about  4000  feet  on  the  north.     There  is  another  system 
of  lakes  which  drain  into  Victoria,  hidden  in  the  northern  slopes  of  the 
Nicolas  range,  through  which  immenee  volumes  of  glacial  water  pass 
down.     There  is,  however,  strong  e\4denc6  that  Lake  Victoria  is  gra- 
dually silting  up,  and  that  it  will  in  process  of  time  cease  to  exist  in  its 
|>resent  form.     Neither  Lake  Victoria,  which  long  held  its  own  as  the 
reputed  souroe  of  the  Oxus,  nor  I^ake  Chakmaktin,  which  was  for  yean 
its  great  rival  as  the  source  of  the  Aksu,  can  properly  be  called  a  source 
at  alL     Both  of  them  appear  to  be  but  incidents  in  the  construction  of 
the  water-channels  of  the  Pamir  river  and  the  Aksu  respectively.     Of 
both  of  them  it  is  said  that  they  are  fed  by  warm  springs,  but  in  neither 
oaae  are  these  springs  sufficiently  apparent  to  justify  the  supposition 
that  the  lakes,  rather  than  the  glacial  streams  which  feed  them,  are 
the  fountain-head  of  the  rivers  to  which  they  belong.    There  are  several 
takee  abore  the  level  of  Victoria,  any  one  of  which  (except  for  the 
aoeideot  of  site)  might  api^rently  claim  equally  with  Victoria  to  repre- 
•suta  aource.     The  eonfinnatiou  of  the  upper  drainage  of  the  Chak- 
aaklixi  is  peculiar.     Early  explorers  repreeented  the  lake  as  haying 
two  outlets — one  eastward  to  the  Aksu,  and  the  other  westward  to  the 
Ab-i  l\uija.     L%ter  explorers  maintained  that  the  lake  drained  only  to 
the  eastward,  and  that  it  was  the  source  of  the  Aksu-Hurghab  river 
ctdj.     Keiths   Tiew  is  entirely  comet,  though   the  former  perhaps 
mon  neariy  approachee  the  truth  tha&  the  latter;  for  the  headwaters  of 
the  Aksu,  which  origiiiate  ia  the  glaciers  of  the  Nicolas  range  (which« 
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it  muflt  be  remembered,  equally  feed  Lake  Victoria  on  tbe  north),  divide 
into  two  streams  close  to  the  western  shores  of  Cbakinaktin,  part 
flowing  into  the  lake  and  paaaing  out  again  into  the  Aksn,  and  part 
flowing  westward  into  the  Ab-i-Panja.  This  diviBion  of  the  drainage 
occurs  in  the  marshy  swamps  which  border  the  lake»  and  was  nnobserved 
till  tbe  complete  drainage  system  was  followed  out  in  detail  by  the 
topographer.  Thns  the  source  of  the  Pamir  river,  and  the  source  of 
the  Aksu-Murghab,  as  well  as  the  chief  source  of  the  Ab-i-Panja  are  all 
found  together  in  that  elevated  region  of  snow  field  a  and  glaciers  which 
forms  the  enmmit  of  the  Nicolas  range  —  the  dividing  watershed 
between  the  Great  and  Little  Pamirs*  Surely,  then,  the  true  source  of 
the  Oxus  lies  amid  these  glaciers ;  for  no  single  afflaent  can  compete 
with  these  three  combined. 

Another  point  of  interest  in  the  geographical  researches  of  the 
boundary  commission  was  the  determination  of  the  position  of  the 
highest  peak  north  of  the  Himalaya.  It  will  be  remembered  that 
the  Sarikol  range  is  the  great  meridional  watershed  which  stretches 
northward  fiom  the  head  of  the  Tagdumbask  Pamir,  dividing  the 
waters  of  the  Oxus  from  those  of  the  Tarim  basin.  This  is  the 
range  that  represents  the  Taurus  of  classical  authors,  and  the  Bolor  of 
mediaBval  geography.  East  of  this  watershed  is  a  high  and  ragged 
range,  running  approximately  parallel  to  it,  but  topping  the  Sarikol  in 
altitude*  through  the  mighty  gorges  of  which  the  eastern  Sarikol  drainage 
passes  to  the  Kashgar  plains.  This  range  has  been  variously  named 
hy  suooessive  travellers.  As  a  comprehensive  name  for  the  whole  of  it, 
perhaps  "Kashgar**  is  the  most  appropriate.  On  it  are  the  highest 
peaks  of  this  northern  region ;  but  which  of  them  claims  pre-eminence 
in  altitude  is  a  question  which  Kussian  surveyors  have  yet  to  determine. 
The  most  northern  of  these  peaks  is  in  lat,  38^  35',  and  this  is  the  one 
which  was  probably  observed  by  Trotter  from  the  Kashgar  plain 
and  called  Tagharma.  Trotter  determined  its  height  to  be  25»0O0  feet. 
The  same  peak  was  seen  by  Ney  Eliae,  and  named  by  him  Mount 
Dufiferin.  The  Kussian  maps,  however,  call  it  "  Kangur»"  and  this  is 
the  name  it  will  be  known  by  in  future.  Trotter  assigns  a  position  ■ 
for  the  peak  which  throws  some  doubt  on  his  observations,  but 
there  is  no  doubt  that  the  liussian  position  (which  differs  largely 
from  Trotter  in  longitude)  is  correct,  though  its  altitude  has  not 
yet  been  determined.  Trotter's  height  (25,000  feet)  has  been  applied 
to  another  f*eak  further  south,  which  is  called  Mustagh  Ata  both  by 
Kussian 8  and  by  the  great  explorer  Sven  Hedin,  who  ascended  it, 
Mustagh  Ata,  however,  now  falls  within  the  Indian  triangnlation 
system*  It  has  been  well  fixed,  and  its  height  ascertained  by  direct 
observation.  It  is  a  broad,  bold  mountain,  with  a  magnificent  glitter- 
ing dome  of  snow  for  its  highest  summit,  whilst  other  more  sharply 
deEned  pinnacles  of  less  altitude  support  the  dome  on  either  side.     The 
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height  of  the  dome  is  23,480  feet,  and  the  height  of  an  outlying 
pinnacle  22,780  feet.  It  will  be  a  matter  of  interest  to  learn,  when 
the  HuBsian  trigonometrical  survey  closes  on  the  boundary^  whether 
Kangar  or  ilustagh  Ata  is  to  rank  as  the  highest  mountain  north  of 
the  Him^alaya. 

Perhaps  the  most  interesting  of  all  the  mvestigations   connected 

with  the  Pamir  boundary  is  that  which  traced  out  the  ancient  lines  of 

oommnnication  with  India.     Those  routes  which  lead  directly  from  the 

Pamira    towards    Chitral,  Gil  git,    and   Kashmir  have   never  yet   been 

traversed  by  any  military  invading  force  moving  southwards ;  neither 

have  they  been  used  by  any  of  the  countless  irrnptive  hordes  of  Central 

Ada,  seeking  new  countries  and  thirsting  for  the  wealth  of  Hindustan, 

who  have  from  time  to  time  left  the  north-^^est  borderlands  of  China 

and    poured    over    the    bonndaries    of  India*     The    course    of  these 

irraptions  can  still  be  faintly  traced  in  history%  or  be  gathered  from 

modem  ethnographical  evidence.     This  subject  is   dealt  with  in    the 

historical  section  of  the  report,  which  points  out  that  the  only  travellers 

through  these  most  inhospitable  regions  who  have  left  any  authentic 

record  behind  them  are  the  early  Buddhist  pilgrmis,  who  made  their 

way  either   alone   or  in  small    jmrtit^s  by   the    moat   direct    route,  in 

i|iiest  of  the  great  centres  of  their  faith  which  existed  between  the 

Hindu  Kush  and  the  Peshawar  valley,  east  of  the  country  of  the  Kafirs. 

Chitral,  Dir,  Gilgit,  Darel  (an  almost  unexplored  district),  and  Swat 

^ere  all  under  the  influence  of  Budilhism  till  late  in  the  Middle  Ages. 

These  Chinese  pilgrims,  who  set  out  from  Northern  China  as  scholars 
and  returned  as  missionaries,  seem  to  have  explored  every  route  in 
existence  which  led  to  the  great  Buddhist  cities  in  Bwat  and  the  Kabul 
river  valley.  Fa  Hi  an,  who  started  about  the  year  400  a.t>.  from  Kanau, 
crossed  the  desert  of  Gobi  to  Khotan.  There  he  found  a  flourishing 
Buddhist  community.  From  this  point  his  route  has  been  much  dis- 
oassed,  but  the  topography  of  the  districts  between  Khotan  and  India 
tppears  to  decide  it.  He  journeyed  twenty-five  days  towards  the  country 
of  Teeuho  (rightly  conjectured  to  be  the  Yarkand  district),  from  which 
lie  says  there  is  a  caravan  route  due  south  into  the  mountain  region  of 
Tsungling,  After  a  month  he  reached  the  country  Eiesha,  in  the  Tsung- 
liDg  mountains.    Another  month  across  these  mountains  brought  him  to 

^Toli,  which  has  been  identified  with  the  valley  of  Dar^l,  south  of  Gilgit. 
After  fifteen  days'  further  advance  towards  the  south-west,  he  struck 
the  Indus,  and,  crossing  it,  he  reached  the  kingdom  of  Udyana,     If  we 

rccept  Tseuho  as  identified  with  Yarkand,  and  Toli  with  Dar^l,  there 
'exists  but  one  possible  caravan  route  "  southwards,'*  by  which  Fa  Hian 
eonld  have  travelled.  This  is  the  route  which  traverses  the  Hindu 
Kuah  by  the  Baroghel  pass,  the  Baroght^l  having  been  a  recognized 
caxavan  route  through  all  ages.  And  there  is  no  knomn  route  into 
Darll   from  the  north,   except  that  which  passes  through  the  Gilgit 
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valley.  Bat  where  is  Kiesha  ?  It  seems  possible  that  Kiesha,  "  in  the- 
centre  of  the  Tsiingling  mountains/*  niaj  have  been  Chitral,  which  i» 
oalled  also  Kashkar.  There  is  interesting  evidence  that  Chitral  was 
onoe  BaddhiBt,  and  Fa  Kian^s  graphic  description  of  the  place  tallies 
well  with  what  we  now  know  of  it.  There  is  also  the  probability  that 
80  earnest  a  pOgrim  ae  Fa  Hian  wonld  endeavour  to  visit  all  Buddhist 
plaites  that  he  could  compass  on  his  pilgrimage*  After  leaving  Kiesha* 
he  continued  to  wander  amongst  the  mountains  for  a  month,  and  he 
followed  a  road  '*  where  there  is  snow  both  in  winter  and  summer:" 
where  there  are  "  poison  dragons  who  spit  poison ;  winds,  rain,  drifting 
sand,  and  gravel  stones,"  and  the  people  of  that  land  are  called  ^^  snowy 
mountain  men/*  A  climate  such  as  this  implies  that  his  wanderings 
kept  him  in  the  northern  hills  and  amoDgst  high  altit^ides,  and  the 
topography  of  the  country  indicates  that  he  followed  the  route  to  Gilgit, 
subsequently  made  famous  by  the  march  of  Kelly's  relief  force.  There 
are  many  evidences  of  the  former  vitality  of  Buddhism  at  Gilgit,  espe- 
cially about  the  narrow  defiles  and  "  durras  "  which  lead  to  DareK 
There  are  the  remaine  of  a  atupa  at  Hunzil  (about  10  miles  from  Gilgit)^ 
aa  well  as  rook-cut  ligures  and  inscriptions.  About  Darel  itself  we- 
ll o  fortunately  know  very  little  beyond  what  is  contained  in  the  report 
of  a  native  surveyor,  who  traversed  it  in  1876*  He  describes  its  fertility 
and  the  growth  of  vines  in  the  valley*  but  says  nothipg  about  Buddhist 
evidences.  From  Parel,  Fa  Hian'e  graphic  description  of  the  next 
fifteen  days'  journey  along  the  8intu-ho  (Sindhu,  or  Indus),  till  he 
reaohefi  the  Udyana  plains,  leaves  little  doubt  about  the  position  of  his 
final  entry  into  India.  Sung  Yun,  in  518  a,d.,  seems  to  have  followed 
tiie  same  route-  Hiyen  T^iang,  in  (»30  a,d.,  followed  the  trad©  rout^ 
from  Northern  China  to  Tashkent  and  India,  and  returned  viii  the 
Famirfi. 

Incidentally,  the  limits  of  the  ancient  kingdom  of  **  Bolor  "  are 
traced  out  on  the  historical  notes  of  the  report;  and  there  are  references 
to  the  ancient  Christian  communities  of  Asia^  and  the  survival  amongst 
the  Sarikolifl  and  Kirghiz  of  fragments  of  Christian  ritual  in  their 
ceremonies  of  to-day.  M 

The  grass  highland  valleys  of  the  Pamirs  are  described,  and  the  ™ 
passes  connecting  them ;  but  there  is  not  much  more  to  b©  said  than  has 
already  been  said  by  former  travellers  about  the  physical  appearance 
of  that  elevated  tableland.  It  has  its  picturesque  aspects  duriog  the 
short  summer  season ;  but  the  empty  desolation  of  those  anow^overed  ■ 
wastes  for  the  rest  of  the  year  drives  even  the  hardy  Kirghiz  nomads 
to  lower  altitudes  and  more  hospi table  climes.  They  are  occasionally 
visited  by  huntsmen  in  search  of  Oria  Poh\  but  are  more  usually  left, 
in  silent  desolation  to  the  cold  sweep  of  winter  storms  and  the  fierce 
grip  of  winter  cold* 
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■  DEEP-SEA   EXPLORATION   OF   THE   EAST   INDIAN 
^^  ARCHIPELAGO. 

^HHFDutch  Government  has  jilaced  at  the  service  of  the  scientific  men 
of  Holland  the  newly  built  man-of-war  Sibotja^  81*0  tons.  She  has  been 
fitted  out  with  a  Le  Blanc  Bonnding  apparatus,  a  small  Lucas  sounder, 
and  alao  an  electric  cable -drum  capable  of  holding  10  kilometres  of  steel 
cable.  Beeides  the  UBtial  trawls  and  dredges,  the  zoological  equipment 
includes  all  neoeisary  apparatus  for  platiTtton,  and  littoral  and  deep-sea 
investigations ;  there  are  also  meao-planktoa  nets  of  various  construction 
^u  board,  including  those  made  use  of  by  Tanner,  Chun,  Fowler,  and 

Pothers.  For  the  physical  investigation  of  the  ocean  the  expedition  is 
klso  faUy  equipped.  A  room  in  the  forej^art  of  the  vessel  has  been  fitted 
lip  M  a  laboratory. 

The  necessary  money  for  the  equipment  and  ccst  of  the  expedition 
Wbeen  supplied  partly  by  Government,  partly  by  learned  societies, 
and  partly  from  private  sources.     Their  Majesties  the  Queen  and  Queen 

I  Emma  have  also  given  their  help.  The  ship  will  be  oommanded  by 
taptaia  G.  F.  Tydemao,  who  will  havo  under  him  two  other  naval 
officers.  The  scientific  leader  of  the  expedition  is  Frof.  Max  Weber,  who 
sailed  on  October  28  for  India,  en  rottfe  for  Surabaya,  in  Java,  to 
tike  charge  of  the  investigations.  He  is  accompanied  by  his  wife, 
m  MeTTouw  Anna  Weber  van  Bosse,  who  will  study  the  algie  of  the  archi- 

■  Flago,  His  assistants  are  Dr.  J.  A^eraluys,  Mn  H.  F.  Nicrstrasz,  and 
^-  A,  H.  Schmidt,  For  several  montlis  past  Prof.  Weber  has  been 
engaged  in  fitting  out  his  expedition,  and  has  interviewed  Sir  John 

!      Murray^  Prof.  Chun,  and  others,  both  w4th  reference  to  the  outfit  and  to 
I  *^®  iiature  of  the  work  to  be  undertaken. 

The  object  of  the  I Jutch  deep-sea  expedition  is  the  isoological,  botani- 

|**it  and  physical  investigation  of  the  marine  area  of  the  East  Indian 
*rcIupelago,  particitlarly  of  the  deep  basins  of  its  eastern  portion.  The 
Si^fdejiiied  from  Amsterdam  for  Java  on  December  12.  The  work  of 
"^e  expedition  will  commence  early  this  year,  and  the  investigations  are 
^tpected  to  extend  over  two  years.  The  proposed  route  is  as  follows  : 
Starting* from  Java,  the  different  instruraeuts  and  apparatus  will  be 
^^sted,  and  preliminary  olwervations  made»  in  the  shallow  water  south 
■^niadura,  Then  sailing  east,  attention  will  be  directed  to  a  regiou 
^^re  than  1000  metres  (550  fathoms)  in  depth,  connected  ivith  the 
^^^an  ocean  by  the  Lombok  strait,  which  strait  will  be  thoroughly 
^^^ined  down  to  the  greatest  depths.  The  conrse  then  lies  along 
*^a  Alias  strait,  where  within  a  distance  of  60  miles  the  water  shoals 
^«>m  4000  metres  (2100  fathoms)  to  100  metres  (b'>  fathoms).  Aloog 
thu  Bteep  slope  serial  temperature  and  density  oljservations  will  be 
taken^  Thenoe  the  Sihoga  will  proceed  to  the  Postilion  and  Pater- 
^t^ffter  islands,  the  examination  of  which  is  desirable  becAUNs  they  Ha 
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exactly  on  the  supposed  border-line  between  regions   with  and  with- 
out  true   coral   reefs.      True   coral    reefs   are   apparently  almost  en- 
tirely confined  to  regions  north  and  west  of  a  line  from  Pontianak,  in 
Borneo,  and   Rionw,  and  eaat  of    a  line  drawn  along   the   east  coast 
of  Borneo  from  Cape  Kamiangan  to  the  son  them  point  of  Celebes, 
and   thence  to  Bima,  in   Siimbawa.     Within  the   region   bounded  by 
these  lines  (in  contrast  to  the  eastern  portion  of  the  archipelago)  true 
coral  reefs,  if  present  at  all,  are  poorly  developed,  or  are  found  in  a 
raised  comiition.     An  attempt  will  be  made  to  asoertain  the  reaaon  for 
this,  and  in   this  connection  the  distribution  of  the  plankton  will  be 
carefully  studied.     From  these  islands  the  route  will  be  continued  to 
Bima,  across  a  small  l>asin  in  which  soundings  have  shown  a  depth  of 
3900  metres  (2130  fathoms).     Possibly  an  examination  of  the  bottom* 
fauna  may  throw  light  on  the  age  of  this  basin,  and  show  whether  ita 
origin  has  any  connection  with  the  eruption  of  Tamhoro.     Thence  the 
route  will  be  through  the  Sapie  strait  and  along  the  west  coast  of  Sumha 
for  a  distance  of  about  70  miles,  the  depth  of  water  increasing  from 
40  metres  (22  fathoms)  down  to  the  deep  sea.     Along  this  slope,  as  in 
the  region  south  of  Lombok,  serial  observations  will  be  taken  at  various 
deptbsi  and  the  nature  of  the  fauna  investigated.     In  order  to  arrive  at 
more  definite  conclusions  regarding  the  physical  oonditions  of  the  ocean 
water,  and  the  character  of  its  fauna,  the  investigations  will  be  con- 
tinued south  of  Sumha,  and  then  the  expedition  will  cross  the  low  ridge 
between  Sumha  and  Savu,  and  penetrate  into  the  deep  basin  between 
Flores  and   Timor.     Thence   the   route   lies   over   the  ridge  between 
Omhaai  and  Pulo-Kambing  separating  the  Timor  basin  from  the  deep 
Eanda  sea.      The  temperature  and  other  conditions  in  this  sea,  which  is 
shut  off  from  the  Pacific  and  Indian  oceans  by  high  ridges,  at  least  as 
far  as  the  deeper  waters  are  concerned,  are  well  worthy  of  further  re- 
search, which  may  asBist  in  the  solution  of  certain  problems  STiggested 
by  the  Challenger  and  Gazelle  observations.     It  is  desirable  to  cross  the 
boundary  ridge  of  this  deep  basin  at  two  other  places  for  the  sake  of 
serial  observations,  viz.  first  between  Dammar  and  Tjan,iuthe  direction 
of  Tenimber,  and  second  about  lat.  5^  S.  and  long,  130°  K,  where  the 
slope  into  the  Banda  sea  must  be  very  steep.     After  an  extensive  ex- 
amination of  the  Banda  sea,  the  voyage  will  be  continued  eastwards  to 
the  Arn  and  Ki  islands.     The  Challefiger  observations  have  shown  that 
the  bottom  in  this  neighbourhood  is  covered  by  an  exceedingly  rich 
benthonic  fauna;  thus  two  hauls  of  the  trawl  in  129  to  140  fathoms  pro- 
duced over  four  hundred  specimens  of  marine  invertebrates  and  fishes, 
belonging  to  about  167  species,  of  which  no  fewer  than  132  species  (or 
four- fifths  of  th©  total  number)   were  new  to  science,   including   re- 
presentatives of  32  new  genera,     Tbeuce  the  route  crosses  the  ridge 
between  Burn  and  Ceram  (Manipa  strait),  which  is  over  3000  metres 
(1640  fathoms)  below  the  surface  of  the  sea.     Serial  temperature  and 
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-density  observationB  will  be  tiiken  during  the  passage  from  the  Banda 
«eu  to  the  Ceram  gea,  ag  well  as  in  the  Ceram  sea  and  eastwards  from  it, 
and  especially  in  the  Molucca  strait  west  of  Halmahera*  with  the  view 
of  solving  the  question  as  to  the  poaaible  inflowing  of  deep  water  from 
the  Pacific  into  the  Molncoca  strait.  Ah  this  might  occur  between 
Halmahera  and  Talaiit,  the  investigations  (both  physical  and  biological) 
will  be  continued  from  Talant  eastwards  as  far  as  long.  129''  E.,  where 
the  bottom  of  the  Pacific  attains  a  depth  of  4000  metres  (2190  fathoms), 
BO  that  it  will  be  possible  to  institute  a  comparison  between  the  fauna 
^f,  and  the  physical  conditions  obtaining  in,  these  difTerent  regions. 
Thence  the  expedition  will  sail  northwards  from  Sangin  into  the  Celebes 
sea,  which  will  be  crossed  in  several  directions,  thos  making  it  possible 
to  form  an  accurate  idea  of  the  outline  of  this  deep  basin»  and  the  results 
may  throw  light  on  the  age  of  the  OelebcB  and  Banda  seas.  During  the 
further  course  through  the  Macassar  strait,  and  especially  in  the 
southern  portion,  the  qnantity  of  plankton  will  be  studied  in  connection 
with  the  abundance  of  fishes  and  the  massive  development  of  corals  in 
the  Spermonde  archipelago.  After  such  a  careful  examination  of  the 
deeper  eastern  i^eas,  and  the  ridges  separating  them  from  each  other  and 
from  the  PaciSc  and  Indian  oceans^  an  increased  interest  will  attach  to 
the  investigation  of  the  shallow  Java  sea,  and  the  peculiarities  in  the 
hydrography  and  fauna  of  the  different  basins  will  stand  out  in  greater 
ffelief. 


MAP  OF  THE  SHIRE   HIGHLAND  DISTRICT  OF  BRITISH 
CENTRAL  AFRICA.* 

By  ALPEED  SHABPE,  C.B. 

This  map  has  been  compiled  hj  the  Survey  Department  of  the  Protec- 
•torate  AdmioistratioEi.  The  bulk  of  the  work  has  been  done  by  the 
Indian  Survcjors  lent  to  the  Protectorate  by  the  Government  of  India, 
under  the  supervision  of  Mr.  William  Anderson,  chief  surveyor. 

The  greater  part  of  the  surveys  has  been  carried  out  in  connection 
with  the  delimitation  of  various  estates  claimed  by  and  granted  to 
^oropeane.  Where  gaps  occur  between  different  surveyed  blocks^  these 
have  been  joined  up  by  triangulation.  The  map  represents  three  years' 
work. 

The  instruments  used  were,  in  the  first  instance,  generously  loaned 
by  the  Eoyal  Cleographical  Society  to  the  Protectorate  ;  and  but  for 
their  readj  help,  and  for  the  constant  assistance  given  by  the  Indian 
•Government,  we  should  have  experienced  many  more  difficulties  in  our 
work  in  British  Central  Africa  than  has  been  the  case* 


Map,  p.  104. 
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A  vast  amount  of  survey  work  remains  to  be  carried  out  in  th©- 
Nyasa  regiona,  and  if  onr  local  Survey  Department  could  deal  with  thi» 
for  purely  geographical  purposes,  we  could  doubtless  more  speedily 
arrive  at  interesting  results.  It  is  necessary,  however,  to  take  in  hand 
a  large  quantity  of  work  connected  with  ordinary  sales  of  estates,  i>iir- 
ohases  of  crown  land,  etc  ;  and  the  endeavour  is  to  join  this  in  as  mnchi 
as  possible  with  such  other  more  general  and  interesting  work  as  there- 
is  time  for.  The  work  of  the  Indian  snrveyors  has  been  exoeUent* 
They  soon  get  used  to  the  Central  African  climatcv  and  stand  it  better 
than  Europeans;  they  are  able  to  carry  ont  work  which  would  he 
hardly  possible  for  Europeans  in  that  country. 


LAKE    TRASIMENE.' 

By  Prof.  PAUl*  CHAIX. 

Lake  Trasimene,  of  permanent  historical  interest,  is  a  sheet  of  frealk 
water  of  50  square  miles  in  extent,  not  more  than  12  feet  in  average 
depth,  10|  miles  in  length,  and  r>  miles  in  width,  with  an  irregular 
shape  measuring  nearly  40  miles  along  its  shores.  It  is  surrounded, 
with  smiling,  picturesque  hills,  6tu<lded  with  old  castles  and  splendid 
olive  groves,  a  salubrious  tract  in  the  natural  condition  of  its  waters. 
But  they  are  deprived  of  any  natural  outlet,  and  find  an  inadequate 
discharge  In  a  small,  tortuous,  and  choked  ditch,  the  construction  of 
which  is  ascribed  by  some  to  Roman  times,  and  by  others  to  the  famous 
Bracoio  da  Montone,  lord  of  Perugia,  a  rival  of  Attondolo  (Prancesco 
Sforza),  That  silted-up  ditch  was  in  no  condition  to  allow  a  free  dis- ' 
oharge  to  the  occasional  deluges  of  rain  collected  by  a  basin  of  over  lOO* 
square  miles  of  surface.  Tiio  waters  rose  sometiiiies  0  feet  above  their 
average  level,  converting  a  belt  of  well-tilled  land  into  unwholesome 
swamps.  The  fever-stricken  and  helpless  inhabitants  bore  the  scourge 
for  centuries,  without  any  relief  from  the  Pontifical  government,  which 
imposed  absurd  regulations  on  navigation  and  fishing.  The  Italian 
government  went  so  far  as  to  grant  a  concession  for  the  complete 
drainage  of  the  beautiful  lake  to  speculative  adventurers,  happily 
without  the  pecuniary  means  for  carrj^in^  on  the  work. 

The  year  1875  having  been  marked  by  a  flood  uf  uncommon  height 
and  duration,  patience  was  at  ao  end  amongst  the  surrounding  popula- 
tion ;  a  general  meeting,  convened  by  Cavaliero  Guido  Pompili,  on 
September  24,  1877,  resulted  in  the  formation  of  a  committee  for  the 
construction   of  a   canal   of  proper  size  and   slope.     Cavaliero   Gnido 


♦  CoDiorzio  del  Tni»imeiio.  Quudro  ^iaottii-o  tlella  suu  Stoiia,  1S75,  1898.  Penigiii, 
1898. 
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rompili  was,  notwithBtanding  his  youth,  called  to  the  ohair,  and  holds  it 

to  ^liiB  day.     The  next  two  years  were  apent  ia  the  neceasary  measur©- 

ment  of  depth,  variations,  volume  of  the  lake,  slope,  and  traverse  of  the 

iptervening  country  to  the  basin  of  tlio  Tiber.     But  the  bill  had  to  he 

^harried  through  the  slow  discussions  of  all  sorts  of  corporate  bodiei^, 

^B»ro Uncial,  sanitary,  parochial,  agrarian,  etc,  nieetiog  everywhere  with 

^^itapid  oppoaition.     It  was,  in   1H9I,  submitted  to  the  examination  of 

three  engineers  of  high  standing,  Briosohi,  OdollDl,  and  Coletti,  whose 

report,  given  in  March,  1391,  estimated  the  eifienae  at  1,733,000  ItaL 

lire  (£68,120),  entirely  borne  by  the  comaaittee.     A  royal  decree  was 

not»  however,  granted  before  July  14,  18i*o,  authoriziug  the  execution 

<A  the  long-delayed  work  under  a  commiflsion  whose  chairman  was  the 

I      fian gnine  an d  cl ever  Ca val i ero  G iii d o  Pom p i li ,  w i th  several  e  o gineers,  in- 

duding  Marquis  Rnggiero  di  Sorbello  and  Gonnt  Francesco  Coneatabile. 

The  canal  is,  at  its  origin,  800  feet  above  the  level  of  the  sea,  30 

feet   broad,  with   eloping  sides,  discharging  into  a  trapezoidal   basiu 

.48   feet  long,  and  by  a  tunnel  of  elliptical  section  of  10  feet  height, 

11    feet  width,  and  over  3000  feet  in  length,  is  carried  under  the  hill 

and  village  of  San  Savino  del  Lago.      At  its  outlet  the  waters  are 

«aTTied  SOO  feet  through  a  walled  reach,  and  lastly,  by  a  trough  over 

3  miles  long,  to  the  little  river  Caina,  a  tribntary  of  the  Tiber. 

The  works  were  very  briskly  carried  on,  and  endeJ  in  the  opening 
upper  reach,  a  difficult  matter  in  the  swollen  condition  of  the  lake. 
maximum  discharge  of  the  new  caiml  being  12  cubic  metres  per 
^feOend,  it  was  calculated  that  twenty-four  months  would  be  required  for 
tbe  outflow  of  the  205,000,000  cubic  metres,  the  volume  of  the  waters 
above  the  new  adopted  level  giving  to  agriculture  2470  acres  of  excellent 
W,  and  protecting  an  equal  area  againstt  the  swauipy  condition  which 
M  given  a  bad  name  to  that  country. 

The  works  were  completed  on  March  15,  1898,  withio  two  years,  at 
^11  expense  of  658,565  Ital.  lire,  Id  stead  of  1,733,000  given  by  the  former 
<^Qial  valuation*  Boon  afterwar«is  the  canal  was  submitted  to  engineer- 
i*^ eiaminaf ion,  and,  on  September  27th,  181)8,  solemnly  opened  in  the 
piwence  of  a  part  of  the  ministry,  of  many  lukewarm  authorities  and  of 
*n  immense  and  elated  population. 
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PROF.  SUPAN   ON  THE   RAINFALL  OF  THE  GLOBE. 

By  A,  J.  HEHBBRTSON. 

UeoeiBity  for  accurate  knowledge  of  rain  fa  11  iii  agricultural,  engineering,  and 
^Aber  practical  problems,  hafl  led  to  a  great  extension  of  the  number  of  rainfall 
^'^OOft  In  recent  years,  and  sufficient  data  baire  now  accuniulat&d  to  warrant  the 
•^traction  of  new  rainfall  maps.  Prof.  Supaa  in  Germany^  and  thti  writer  in 
Htkotmntry,  bare  iodependetitly  undirtaken  the  task.    Frof.  Supan  has  recently 
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issued  two  important  papers  dealing  with  tha  annaal  diatribtition  of  rainfall  over 
land  and  sen,  and  with  the  seasonal  diiitribution  nnd  annnal  range  of  precipita- 
tion over  the  land,  and  giving  rainfall  tables  as  well  as  rainfall  uiaps«* 

In  selecting  the  data,  Dr.  Supan  has  overlocked  two  important  works,  Pl'of- 
Wild*s  newer  means  for  stations  io  the  Russian  Empire^  puhlished  m  1805^  nod 
Dr.  Angot*8  tables  for  Western  and  Central  Europe,  where  the  meaaB  are  reduced 
to  a  uniform  thirty-year  period.  On  the  other  hand,  he  has  made  use  of  Mr.  EUot*« 
data,  published  in  the  Indian  Annual  Summartf  for  ISOGi  and  noted  Dr.  Buchan*a 
recent  monograph  on  the  rainfall  at  the  Cape  in  an  appendix. 

The  mean  values  for  the  ocean  are  derived  from  Dr.  Black'ij  revised  figures  in 
the  Journal  of  the  Manchester  Geographical  Society,  plus  the  data  obtained  by  tbe^ 
Novai^^  Gazelle^  and  EUmheiK  from  which  the  mean  rainfall  per  rainy  day  in  the 
different  zones  of  each  ocean  is  calculated,  and  the  probable  annual  precipitation  is 
obtained  by  multiply ing  this  by  the  mean  number  of  rainy  daya  per  jeur,  twm^r 
onhj  German  ohservafiom.     This  is  the  first  map  of  rainfall  over  the  oceaDa, 

The  most  striking  feature  in  the  new  annual  rainfall  map  for  the  ocean  is  the 
great  area  of  excessive  rain  (over  2000  mm.,  or  80  inches  per  annum)  over  the 
Atlantic  between  Newfoundland  and  Ireland,  and  the  westward  extension  of 
the  Sahara  cooditiona  (rainfall  under  250  mraa,  or  10  inches)  to  65°  W,  This 
parched  area  practically  does  not  occur  in  the  South  Indian  ocean,  and  in  the  South 
Atlantic  only  as  a  very  narrow  tongue  running  north-west  from  the  Kalahari 
desert,  in  the  region  where  the  south-east  trade  wind  blows  moat  regularly.  In 
the  Indian  ocean  the  region  between  15°  and  20^  8,  has  more  than  2000  mm, 
(80  inches)  of  rain,  which  Or,  Supan  explains  by  a  wider  extension  of  the  north- 
west moQBOon  here.  This  can  hardly  be  the  case,  as  the  wind  map  of  the 
Deutsche  Seewarte  Atlas  of  the  Indian  ocean  says  of  this  regiun,  **  Stetiger  Passat, 
Januar  miisBig,  Juli  frisch,"  which  explains  the  heavy  precipitation  in  the  east  of 
Madagascar,  but  not  the  continuation  of  it  nearly  as  far  east  as  120^  E, 

Comparing  the  continental  and  ocean  rainfall,  it  is  seen  that  the  latter  ia  greater 
llian  the  former  in  high  latitudee,  but  lower  in  the  trade  wind  regions  outside  the 
equatorial  rain  belt,  for  only  here  the  aummer  breaks  the  rule  of  the  normal  trade 

winds,  t 

Dr.  Supan  has  also  prepared  the  first  seasonal  precipitation  maps  of  the  worlds 
They  are  a  welcome  addition  to  our  knowledge.  The  winter  charac  I  eristics  are 
drought,  with  rain  round  a  fringe  of  coast  where  westerly  storm  winds  blow  or 
steady  trade  winds  are  deflected  upwards.  The  Mediterranean  is  rainy  at  this 
season,  but  Dr.  Supan  is  probably  wrong  in  showing  a  precipitation  of  over  60  mm.^ 
over  the  Iranian  plateau,  for  two  years'  records  at  Ispahan  give  a  mean  of  only 
5  mm.,  at  Meshed  (three  to  six  years)  41  mm.,  and  at  Kabul  (three  years)  40  mm. 

In  summer  the  rain  is  maximum  at  most  inland  places,  and  the  dry  areas  are 
either  in  very  high  latitudes  where  the  temperature  is  low,  or  in  the  trade-wind 
regions.     The  eO^ect  of  the  movement  of  the  trade -wind  belts  on  the  positions  of  the 


♦  "Die  Verteilung  des  Niederscblaga  anf  der  festen  Kfdoberflache,'^  von  Alexander 
Sajjim.  Peiermanii's  Mitteilungtu,  EngiiKungsljefl,  Nr.  124  (Gotha  :  Ferthea,  I8t)8X- 
pp.  iv.,  IDS.  Three  plates  of  maps.  Price  7M.  40Pf.  **  Die  jahrlicljen  Niedersehlags- 
luengen  auf  den  Meeren.**  Fet€Tmattn'B  MiUtilungen^  Xr.  44,  pp.  179-182*  Ono  plate. 
Gotha :  Perthea.  1898. 

f  The  writer  will  deal  with  the  mean  simual  rainfall  over  the  land  in  diacuBsing 
his  own  map,  fihown  and  deacribed  at  a  meeting  of  the  Rcottiah  Meteorological  Society, 
before  Dr.  Supau's  map  was  published.  (Thia  will  shortly  be  pnlliahed  by  the  Rojal 
Geographical  Society,) 
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upwfiUiDg  cold  areas  of  the  oceana  and  on  the  rainfall  of  the  west  aides  of  tho 
oontineDts  is  noticeable.  In  low  latitudes  in  the  Atlantic  we  find  drj  summere 
between  40^-27°  N.  and  35°-30°  S.»  persistent  drought  between  27='-19'*  N.  and 
30°-17^  8.,  dry  winters  between  lU^-7^  N.  and  17°  S.-l^  K,,  and  persistent  rains 
between  7^-1^  N*  In  Western  Australia  there  is  no  coastal  region  of  persistent 
drought,  in  western  North  America  the  winter  drought  area  does  not  occun  and  is 
very  slightly  developed  in  8outh  America,  whereaa  the  persistent  drought  area  of 
the  latter  stretches  from  30*^— i°  S.,  corresponding  to  the  great  extension  of  cold 
ccastal  waters. 

Autumn  is  rainier  than  spring,  as  the  efiTeot  of  the  summer  heat  is  still  felt  in 
autumn,  wbile  the  cold  of  winter  still  affectfs  tbe  spring.  Owing  to  the  chaeges^ 
from  month  to  month  being  much  greater  in  spring  and  autumn  than  in  winter 
and  summer,  a  map  of  spring  and  autamn  rainfall  is  not  so  accurate  a  picture  of 
the  conditions  in  any  one  of  the  three  months  making  it  up  as  one  of  the  other  two 
seasons. 

Dr.  Supan's  general  conclusion  as  to  the  seasonal  distribution  of  rain  may  be 
summarised  as  follows  : — 

1.  If  we  consider  tbe  mean  precipitation  of  the  zone  between  any  two  parallels^ 
tho  maximum  occurs  in  summer,  and  autumn  is  rainier  than  spriug. 

2.  With  the  exception  of  the  aub-tropical  dry  areas,  the  rainfill  is  not  only 
greatest,  but  also  most  eveoly  distributed^  at  tbe  time  of  the  sun's  highest  noon 
fKJsition. 

3.  Winter  and  summer  raina  have  different  origins,  and  tbe  eva]H>ration  of  con* 
tinental  waters  is  an  important  factor  in  tbe  latter,  and  condensatloii  conditions 
are  also  more  favourable.     Hence — 

4*  The  diminution  of  the  rainfall  means  from  the  coast  to  the  interior  is  much 
greater  in  the  case  of  the  year  than  in  the  normal  conditions  of  summer* 

An  analysis  follows  of  the  value  of  the  factors  in  different  parts  of  tbe  world  at 
different  seasons  in  the  equation — 

E  -  (L  +  M)K 

where  B  is  the  rainfall,  and  L  and  M  denote  water-Tspour  of  land  and  marine- 
origin  respectively,  and  K  is  a  constant.  It  is  well,  however,  to  insbt  on  th« 
fact  that  practically  all  water^vaponr  is  ultimately  of  marine  origin^  which  is  rather 
lost  sight  of  in  this  aualysis. 

A  useful  little  inset  map  shows  the  distribution  of  regions  where  rain  falls  al 
all  seasons  of  the  year,  and  also  where  it  hardly  ever  falls. 

The  most  original  part  of  the  paper  is  the  map  of  rainy  seasons  and  mean 
annual  range  of  rainfall  determining  different  degrees  of  periodicity.  Winter 
and  summer  rains  are  distinguished  according  as  most  rain  falls  in  one  or  the 
other  half  of  the  yeaj.  The  range  is  obtained  by  subtracting  the  minimum 
monthly  rainfall  from  the  maximum^  and  calculating  the  percentage  this  diO'er- 
ence  forms  of  the  mean  annual  precipitation.  In  a  number  of  cases  the  maximum 
monthly  raiofall  does  not  occur  in  the  rainy  half  of  the  year,  as^  for  instance,, 
at  Colombo  or  Besan^on  or  London,  or  in  a  number  of  stations  in  Central  England. 
In  using  the  map,  it  is  necessary  to  distinguish  clearly  between  the  two  things 
shown  on  it,  and  not  to  interpret  the  colour  shades  as  indicating  the  propoi- 
tional  excess  of  the  precipitation  in  one  half  of  the  year.  It  would  have  been 
better  had  Dr.  Supan  used  two  maps,  or  adopted  a  different  scheme  of  representa- 
tion on  the  one.  Apart  from  these  criticism?,  the  map  is  a  most  useful  and  Interest- 
ing one.  In  middle  and  high  latitudes  winter  rains  occur  on  islands  and  round 
the  coasts  only,  reaching  nearer  the  equator,  as  well  at  further  Lnland,  on  the  west 
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than  on  tbo  east,  and  alao  ejttending  over  the  oceftna.  Winter  rain^  alBO  fall  on 
the  east  side  of  the  intertropical  kods,  subjected  to  the  trade  wind^  A  third  type 
of  winter  rain  ia  found  In  the  higher  elevations  of  regions  where  Bummer  rains  are 
most  plentiful  on  the  low  grounds ;  for  inatanoe,  in  the  highlanda  and  uplands  of 
Oeotral  Europe,  There  is  thus  a  height  at  winch  winter  and  summer  rainfall  is 
equal.  This  Dr.  Supan  terms  the  inversion  level  {Ufnkeliriingsmveau)^  and  he 
shows  that  this  is  lower  the  smaller  the  range  of  rainfall.  The  greatest  of  these 
islands  of  winter  rain  lies  south  of  the  Ohio,  between  !}7°  W«  and  the  Atlantic, 
excluding  Florida  and  the  coasts  of  Georgia  and  South  Carolina,  The  height  of 
this  inversion  level  increases  with  the  distance  from  the  sea.  A  double  inversion 
level  may  occur  if  the  land  rises  high  enough  and  i*  not  to 5  far  from  the  sea,  as 
in  the  Western  Ardennes. 

Dr.  Supau  draws  a  iine,  the  hydrometeoric  equator,  dividing  regions  experi- 
encing the  rttinfall  conditions  of  the  northern  winter  half-year  from  regions  which 
have  those  of  the  southern  Bummer  half-year,  and  vice  versd.  This  bends  south 
of  the  astronomical  equator  in  the  east,  and  north  in  the  west,  of  the  continents, 
which  may  be  interpreted,  in  the  present  writer*s  opinion,  as  a  monsoonal  phe- 
nomenon. 

The  percentage  ranges  of  rainfall  are  divided  into  four  groups :  under  10,  10  to 
*20,  20  to  30,  and  over  30  percentage  of  the  annual  total.  (1)  When  the  mean 
range  is  under  10  per  cent.,  rain  may  fall  at  all  periods  of  the  ]Fear,  but  such 
regions  are  characterized  by  irregularities  in  tbe  raiay  periods  from  year  to  year. 
A  large  portion  of  Europe  lies  in  this  region,  and  the  whole  area  may  be  defined  as 
that  of  cyclonic  etorma*  (2)  The  region  of  moderate  periodicity,  10-20  per  cent, 
range,  possesses  months  in  which  only  maximum  or  only  minimum  values  are 
regiatered  in  a  series  of  years,  and  never  bath*  The  rain-curve  of  the  year  is 
Matter  than  in  (3),  the  region  of  strong  period icity,  over  20  par  cent.,  where  from 
year  to  year  rainy  and  dry  seasons  are  sharply  and  consistently  divided  from  ea^h 
other.    This  ia  characteristic  of  tropical  and  sub- tropical  lands. 

Means  for  Labrador  longer  than  Dr.  Supan^s  confirm  his  siipposition  that  this 
region  Is  one  of  prevalent  summer  rains ;  but  the  present  short-period  figured  for 
Ispahan,  Kabul,  and  Meshed  point  to  a  greater  periodicity  in  these  regions  than 
Dr.  Snpan  has  shown. 

The  amount  of  annual  rainfall  varies  inversely  as  the  range,  other  conditions 
being  the  same,  except  in  monsoon  lands  and  in  sub-tropical  lands  with  a  summer 
minimum,  in  both  which  cases  the  range  depends  on  the  maximum. 

It  is  surprising  to  find  a  geographer  like  Dr.  Supan,  with  all  the  resources  of  a 
great  cartographical  establishment  at  his  disposal,  using  a  Mercator  projection  for 
his  rainfall  maps.  Tbe  colour  scheme,  too,  could  be  improved.  A  dull  brown 
oomes  disconcertingly  between  greens  and  blues.  If  it  was  necessary  to  use  ik'n 
at  all,  it  should  surely  have  been  employed  for  the  lowest  rainfall.  In  other 
respects  the  work  in;  excellently  reproduced. 

Fmally,  it  would  have  added  still  further  to  the  value  of  the  map  had  a  dis- 
tinction been  made  between  regions  with  rainfalls  over  2000  mm*,  and  hal  the 
1500-mm.  line  been  drawn. 

Dr.  Su pan's  work  makes  a  great  addition  to  our  knowledga  of  the  distribution 
of  rainMl,  furniahes  a  collection  of  valuable  data  expressed  in  the  same  nnit  for 
all  extra- European  lands,  and  is  full  of  suggestions  and  ex  plana  tions,  which,  whUe 
not  always  final,  help  us  to  state  the  conditions  of  the  problama  to  be  solved 
more  satisfactorily,  and  are  stages  on  tbe  way  to  correct  8olutio&s«  Dr.  Supan  has 
l^roduced  a  classical  monograph  on  rainfall. 
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THE   MONTHLY  BECORD* 

EUBOFE. 

A.    National    Park  for  German j.— We  learn  from  Glohm  (vol.  74,  No.  20) 
ibac  a  scheme  which  has  heen  set  on  foot  for  the  forroadon  uf  a  Dationa!  park  for 
Germany  after  the  model  of  those  in  the  United  States  is  Irkely  to  meet  with 
HpiLCcesfi,  having  already  been  brought  under  diecuasion  by  the  Prussian  Miniatry  of 
■Aaricalture.     The  chief  merit  fjr  the  agitation  of  the  idea  ia  said  to  rast  with  Herr 
B^etekamp,  who  early  in  iSliB    pointed   out   the  necessity  of  measures  for  the 
■  pre«r?ation  of  the  indigenous  floia  and  fauna,  in  view  of  the  constant  encroach- 
ment of  cultivated  plants  and  donusiic  animalK,     This  could  only  be  done  by  the 
selling  apart  of  diatricts  which  have  eo  far  retaintd  tbeir  natural  characteristics, 
and  protecting  them  from  modifying:  influenc€«.     In  order  that  the  various  natural 
t^  pea  of  surface  might  be  preserved,  it  would  be  neceisary  to  reserve  not  merely 
twMt  regioD^T  hut  areas  of  bng,  heath,  etc. ;  and  Herr  Wetekamp  is  of  opinion  that, 
»itbmigh  in  Germany  fhey  nmst  be  content  to  work  on  a  more  modest  scale  than 
in  America,  the  results  aimed  at  might  he  attained  by  the  reservation  of  areaa  of 
» few  square  kUometre^  in  various  part*  of  the  empire. 
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ASIA. 

Captain  Deaay  in  Central  Asia.— Captain  Deaay  writes  from  Yarkand, 
Q^erdate  October  22,  1898,  briefly  aunouncing  the  results  of  his  recent  summer 
journey,  fuller  details  of  which  he  promises  by  the  next  mail.  He  had  made  an 
Wtempt  to  find  a  direct  route  into  Northern  Tibet  across  the  Kwen  Lun,  west  of 
tte  part  explored  by  Roborovsky,  but  bad  been  foiled  by  the  complete  absence  of 
**getation  and  the  cfxlstence  of  a  very  high  range  of  snowy  mountains,  the  south 
••^^  of  which  he  had  surveyed  in  181»0.  He  had  also  been  hampered  by  bad 
**»tiier  and  illness,  as  well  as  by  the  ohstructioua  put  in  his  way  by  the  Amban 
"fKeria,who  refusfd  to  allow  him  to  travtd  via  Polu  t^*  the  Aksai  Chin.  He 
Wb,  however,  of  having  discovered  the  sources  of  »he  Khotan  Daria  in  lat.  35«> 
^'  *ad  approximately  long.  81*^  40'  E.  This  would  place  them  considerably  to  the 
*outh-eMt  of  the  position  usually  assigned  to  them,  and  would  bring  them  very 
^^  the  upper  Vasin  of  the  Keria-daria.  aa  shown  in  our  maps  over  since  the 
•ttrviy  of  the  Pondit  attached  to  the  Forsyth  mission,  so  that  further  details 
^••pectiDg  this  part  of  the  jou nsey  will  prove  of  interest.  Captain  Deasy  expected 
totaikea  trip  to  the  Pamirs,  and  to  return  in  the  spring  to  the  Aksat  Chin  and 
^l5otan-<Jaria. 

Ml,  Cobbold's  Jonmey  in  Central  Aiia.— A  somewhat  extensive  journey 
'^  lately  been  made  by  Mr.  It.  P.  Cobb^ld,  late  COth  Bifles,  through  Turkestan 
Mid  the  Pamirs,  but,  owing  to  the  large  number  of  travellers  who  have  visited 
those  regions  within  recent  years,  comparatively  few  additions  to  our  geographical 
bowledge  can  be  expected  to  result  from  it.  Mr.  Cobbold  set  out  on  hia  journey 
^ftcooipany  with  Captain  Deasy  (in  September,  1897),  but  ou  reaching  the  Pamirs 
^0*  travellerE  separated,  Mr.  Cobbold  making  his  way  toKashgar  by  the  Gez  defile, 
^tutt  Sisbgar  he  crossed  the  Tian  SI  an  range  by  the  Turgat  (Tur  Agat)  and  Tash 
'^^Ut  pasaen  ar.d  Lake  Chatir  Kul,  to  the  Naryn  valley,  and  finally  to  Lake  Issyk 
*^^l*  In  this  section  uf  his  route,  he  was,  we  believe,  on  ground  not  previously 
'^M  by  SD  Englishman,  though  known  from  the  explorations  of  Itussian  and 
otbtr  travellers.  At  Akbatibi  he  experienced  a  temperature  of  27°  Fahr.  below  zero, 
''^^TiinShan  coutitry  reminded  him  much  of  Kashmir,  the  hills  being  covered 
•Hh  pi ae  forests.  After  visiting  Viemoe,  and  attempting  to  penetrate  the  Ala- 
'4U  nsjjge,  he  made  his  way  to  Lake  Balkash,  following  the  course  of  the  Hi.     The 
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temperature  at  the  lake  fell  to  30°  Fahr.  below  zero.  Eeluraing  to  Viernoe  aiul 
recrosBiag  the  Tiati  Shan,  of  the  mineral  wealth  of  which  he  speaks  eDthusiasticallj, 
he  again  reached  the  Pamirs  i>j  the  Gez  defile,  the  Alai  being  reported  as  blocked 
by  aaow.  He  had  hojjed  to  cross  the  Pamirs  from  east  to  wtnt,  hut  on  arriving  at 
Kala-i-Wamar^  on  the  Oxus,  by  way  of  Kara-kul,  Tashkurgan,  and  the  Bartang 
defile,  he  was  arrested  as  a  i^py  and  taken  to  Shigoan,  where  there  is  a  Russian  fort 
about  2  miles  from  tbe  Afghan  post  at  Kala  Bar  Pan],  Thence  ho  was  sent  back 
to  Chinese  territory,  which  ho  reached  hy  the  Kara-art  pass  (July  1),  Pasaing 
round  the  base  of  Mustagh-ata,  he  reached  Tashkurgan,  io  Sarikol,  and  recroased 
the  Hindu  Kush  into  Gilgit,  arriying  there  on  August  -I.  Besides  making  botanieal 
collections,  Mr.  Cohbold  took  a  considerable  number  of  photographs,  aod  also 
brought  back  some  volumes  of  ancieot  manuscripts.  He  does  not  appear  to  ba?e 
made  any  survey,  hut  thinks  he  will  he  ahle  to  correct  some  inaccuTacies  in  the 
maps  of  the  couotry  between  the  Kira-kul  and  the  Oxus. 

Prof.  J.  Walther  on  the  Oxvlb  Problem.— Although  (he  ooce  accepted 
idea  that  the  Oius  formerly  flowed  to  the  Caspian  has  of  late  years  lost  ground, 
many  writers  have  thought  that  in  limea  of  exceptional  flood  some  water  may  have 
found  its  way  into  the  Uzhoi  (and  tbeoce  into  the  Caspian)  hy  way  of  the  Sari- 
kamish  depresMon.    The  latest  writer  on  the  subject.  Prof,  J,  Walther  {FeUnnanns 
Miiteiiuntjenf  1898^  No.  D),  who  has  studied  the  whole  question  with  much  care  oa, 
the  spot,  entirely  diabelievts  in  any  such  former  connectioD,  aad  his  discussion  of 
the  subject,  hased  chiefly  on  phyeical-geographical  aod  geological  grounds,  is  per- 
haps the  most  scientific  tliat  has  3ebappeaTed.     At  the  outset,  be  explaius  AntJioiD]^" 
Jenkinson^fl    statemeot  as  to  the  former  flow  of  tbe  Oxus,  by  showing  that  h^ 
evidently  confused  Lake  Aral  with  the  Caspian;  his  stat»mt^nt  that  tbe  water  wa^ 
fresh  is  in  itself  sufficieot  proof,  aod  his  account  of  a  chaoge  in  the  course  of  th^ 
river  must  have  referred  to  a  branch  of  the  delta  only,  the  natural  tendency  of  th^ 
stream  to  shift  to  the  east  having  been  perhspa  reinforced  by  human  agency^ 
Pfof,  Wall  her  considers  that  ancient,  literature,  when  properly  understood,  supplied 
no  proof  that  the  Oxus  ever  fiowed  to  the  Caspian,  for  Ahnlghazi  has  beeo  ahowi:v- 
by  Kiepert  to  be  untrustwouby.     Coming  to  the  geological  side  of  the  questioD^^ 
be  shows  that  tho  mud  characteristic  of  tbe  Oxus  deposits  is  of  a  dark  grey  coiotir^ 
while  a  careful  examination  of  the  bed  of  the  river  at  Charjui  by  mians  of  boringi^ 
has  proved  that  for  centuries  ihe  stream  must  have  carritd  the  same  mud  as  at  th^ 
present  day.     Yet  such  mud  is  entirely  wanting  in  the  neighbourhood  of  Usun-- 
Ada,  where  alooe  on  topographical  grounds  the  supptised  raouih  cOLdd  have  been- 
The  levelling  which  has  been  carried  out  along  the  Uzhoi  shows  that  theie  ia  no 
regular  sloj)e  of  the  ground,  but  that   there  arc  hollows  separated  by  sections  at> 
higher  altitudes*     Again,  the  chanoels  are  not  continuous,  but  suddenly  cease  and 
give  place  to  stretches  of  unbroken  desert.     Prof.  Walther  therefore  attributes  thena 
solely  to  (he  action  of  the  desert  climate,  tihowing  how  wadis  may  be  started  by  a. 
audden  turreotial  downpour,  and  afterwards  excavated  further  by  tbe  action  of  wlnds^ 
etc.     Koushin*^  idea  that  the  channels  might  huva  l)een  excavated  by  the  retiring 
AralL -Caspian  sea  of  former  times  is,  he  shows,  unteuable,  because  the  retrogresaioa 
of  the  waters  would  be  gradual,  being  due  simply  to  the  excess  of  evaporation  over 
water-supply. 

Cotmt  Zicby's  Jotiraey  in  MoEgolia,— Count  Zichy  wriies  to  O^oiwa  (vd. 
74,  Ku.  liO),  under  date  8eptembcr  10,  18U8,  giviog  some  account  of  the  TTiany^ny 
and  ctiE^toms  of  the  people  of  Urga,  in  Moogolis,  which  place  we  had  reachod  bj 
way  of  the  Buriat  country  and  Kiacbta,  It  will  be  remembend  that  the  primary 
object  of  the  journey  is  the  elucidation  of  the  early  history  of  the  Magyars,  but  tbe 
k't  ter  contains  Lo  information  on  tl^is  subject.     Among  the  Burials  Count  Zicby  J 
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bad  princi pally  devoted  himself  to  the  study  of  the  Shamans.  At  Urga  h©  had 
mixed  with  the  ModotoIb  and  learat  mach  of  their  bahitfc.  He  remarks  on  their 
religioufl  faoaticism,  and  seodd  photographs  (takea  by  the  kmaa^  as  Btrangers  may 
not  enter  the  presence)  of  the  Bcgdo  Gegeo,  or  supposed  incantation  of  the  Deity, 
to  whom  the  place  owea  its  sacred  character.  A  large  numher  of  meteorological 
absenratioas  had  been  taken  during  the  journey,  whikt  many  photographa  of 
inscHptioBS,  tombstones,  etc.,  had  been  secured,  and  good  collections  had  been  made 
by  the  zoologist  of  the  party.  At  Urga  the  traYollera  found  the  daily  variatioBS  of 
temperature  very  trying  ;  between  5  a.m.  acd  middfiy,  the  therm oineter  would 
riae  from  30^  to  107°  Fahr.  Count  Zichy  was  about  to  crosa  the  desert  to  Kalgan, 
and  hoped  to  reach  Peking  early  in  October.  His  letter  took  little  over  a  month 
to  reach  Germany  from  Urga. 

A  Trip  through  HunaiL — Mr,  M.  0*SulU\^an  has  recently  written  an 
interesting  report  on  a  trip  to  the  province  of  Hunaii>  In  mid-China^  which 
be  made  last  winter  and  spring,  at  the  instance  of  the  Shanghai  Chamber  of 
Commerce.  He  started  from  Hankau  in  a  large  konseboat  on  December  14  lost 
About  400  li  above  is  the  junction  of  the  ^ISTan-ho  with  the  YaDg-tee,  the  former 
being  called  the  Ta-bo,  or  "great**  river,  and  the  latter  the  6hao-ho,  or  ** small  " 
Hver,  a  matter  of  surpriae  to  the  traveller,  though  later  on  he  came  to  the  con* 
elusion  that  the  more  important  designation  was  warranted  by  the  depth  and 
volume  of  the  Nan -ho.  The  point,  however,  is  one  of  some  interest  and  geo- 
graphical importance,  and  can  hardly  he  said  to  ho  as  yet  definitely  ascertained. 
The  trafEc  on  the  Hunan  water.^,  like  that  on  most  of  the  ChineBe  rivers,  is  enormous, 
and  crafts  of  all  sorts  and  rafts  are  seldom  out  of  sight.  Mr.  O'Sullivan^s  river 
survey  work  began  at  Yo-chan,  his  first  halting-plac<?,  and  the  gate  of  Hunan, 
where  the  river  narrows  down  to  about  400  yarda  across.  From  thence  a  running 
inrvey  was  made  of  the  channels  across  the  Tung- ting  lake  for  a  distance  of  200  li 
(2*78  U  make  a  mile)  as  far  as  Lenlingtan.  Twenty-eight  H  beyond  Lenlingtan  is 
the  town  of  Lintzakon^  which,  though  smallj  is  an  important  place,  as  all  the 
trade  carried  on  l>etween  Central  Hunan,  Western  Hunan,  and  Kwei-chau  passes 
through  a  canal  which  branches  off  to  the  west  at  this  place,  Chsngaba,  the 
provincial  capital,  is  a  very  important  city  and  distributing  centre.  Two  ialands 
occupy  mid-stream,  while  to  the  west  rise  bills  well  wooded  and  suggestive  of  a 
oool  retreat,  when  the  blazing  sun  of  the  28  K.  latitude  makes  the  busy  city 
beneath  too  hot  for  comfort.  Situated  aome  90  /*  above  the  provincial  capital  is 
8iaDgtan,  once  the  firat  commercial  centre  in  the  province,  and  even  now  boasting 
a  population  well  over  500,000*  It  was  formerly  the  centre  of  the  banking  and 
mercantile  exchange,  but  of  late  years  the  tendency  has  been  to  concentrate  this 
class  of  business  in  Hankau.  The  tea  business  haa  alio  declined  here  as  elsewhere. 
Heng-chau-fu,  560  H  above  Changs b a,  is  another  distributing  mart,  and  from  hence 
the  interior  ia  reached  by  small  native  cargo  boats,  which  ply  on  the  waterways 
which  intersect  these  i>arts  for  over  200  miles.  Thia  forma  the  terminus  of  the 
Biangf  as  fdr  as  navigation  by  small  steamers  is  concerned,  but  there  are  three 
dangerous  barrierti  of  rocks^  which  should  be  removed  before  steamers  attempt  to 
reach  so  high  a  point  when  the  watera  are  low,  and  a  few  shallow  crossings  which 
should  be  dredged.  When  thia  is  done,  300  miles  will  have  been  added  to  the 
navigation  of  the  Yaug-tse  between  Hankau  and  Ichang.  Changte-fu,  the 
capital  of  Western  Hunan,  vies  with  Changsha  in  size  and  importance,  and  runs 
a  close  seoond  as  to  trade.  The  population  of  200,000  is  mixf^d,  including  a  colony 
of  over  4000  Mohammedan  families,  who  live  in  the  eastern  part  of  the  city,  and 
are  devoted  and  even  warlike  followers  of  the  Prophet.  They  own  three  mosques. 
Mr.  O'Suilivan  was  not  a  little  surpriaed  at  the  number  and  variety  of  European 
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gooda  for  Bale  in  the  raarketB  of  Changte-fu;  he  gives  a  uwful  list  of  tbeae,  as 
well  as  of  tboee  of  Jdpanose  maQufactiire.    The  mfijrket  for  all  these   goods  at 
Oban  gab  a,  the  proviDcial  capital,  is  Dot  so  good  as  that  at  Cbaogte-fUt  and  the 
Chineae  appear  to  be  more  acGustomed  and  well  disposed  to  foreignerd  at  the  latter 
place.    The  vaat  majority  uf  the  populatioti  earn  a  livelihood  on  or  by  the  water, 
the  women  jjerforunng  mucli  of  the  agri  cult  oral  work.     When  the  rice  is  gathered 
in,  one  year's  supply  is  put  aside,  and  the  remainder,  if  any,  is  sold,  a  large  quantity 
going  to  Hupeb,  which  is  said  to  be  dependent  on  Hunan  for  rice.     The   hilk, 
however  unproductive  when  viewed  from  the  stantlpoint  of  the  buabandman,  yieW 
large  quantities  of  coal,  iron,  antimony,  copper,  lead,  and  zinc.     The  area  of  the 
coalfields  of  Hunan  is  said  to  be  more  than  that  of  all  Europe!,  the  best  qualiljr 
being  obtained  from  Ping-aban-bsien,  on  the  borders  of  Kiang-bi^  whither  a  qualified 
Chinese  mining  engineer  baa  been  defijiatched   by  H.E.  Sheng,  from   Shanghai. 
Hunan,  Mr.  O'Sullivan  remarks,  has  been  the  bot-bed  of  conservatism  and  anti- 
toreign  feeling,  and  it  vva^  only  at  the  |X)int  of  the  bayonet^  so  to  speak,  that 
telegraph-poles  were  allowed  to  be  erected.     At  the  present  day  three  places,  and  no 
more,  viz.  Yo-chau,  Changsha   and    Siangtau,  are    connected  with  the  network 
of  wires,  efforts  to  extend  them  elsewhere  having  been   forcibly  resisted  by  the 
people.     As  a  set-off  against  this,  it  ishould  he  ntated  that  the  present  governor 
has  installed  eltctnc  lights  at  the  Yamen,  and  at  the  beginning  of  1898  over  ik 
hundred  shops  in  the  vicinity  of  the  Yamun   were  lighted  by  electricity.     Two 
steam   despatch    boats  have  been  procured  by  him,  and  he  has  also  estabUahed 
the  Shi  Wu  Collec;©  for  the  study  of  tbe  English  language.     Many  of  the  youn^ 
literati  are  learning  English  and  making  good  progress,  and  a  M^dicil   School  19^ 
to  be  established  at  Cbaugsha,  a  further  earnest    of  tbe    development  of   thi^ 
important  part  of  tbe  Yang-tse  basin.     Jlr.  O'SuUivaa  ha?  since  paid  a  seooDiS^ 
visit  to  Hunan,  on  a  mission  connected  with  the  establishment  of  a  Mines  Depart — 
ment  for  the  province.      His  reception  on    that   occasion,  in  May    last,  at   thi^ 
hands  of  the  authorities  and  the  people,  was  very  friendly,  and  a  strong  destn^ 
was  expressed  by  sunie  of  the  more  enlightened  oQicials  that  means  should  b^»- 
takeu  by  tbe  British  Government  to  organize  an  official  mission  to  the  Chang — 
sha,  and  open  up  communication  with  the  principal  towns.     Tbe   same   recom — 
mendation  is  made  by  Mr,  F,  S.  A,  Bourne  in  bis  Foreign  Oifice  Report  laaueil. 
last  spring. 

The  Moimtam  DweHen  of  Formoia.— In  the  tenth  number  of  Peiermannm 
Mitttilungen  for  1898,  some  account  is  given  of  Formosa  and  its  mountain-dwellers^^ 
by  H.  Schumacher,  who  bases  bla  remarks  on  his  own  objervations  during  a  visiti^ 
to  tho^e  people.     Hi'  gives  special  attention  to  tbe  origin  of  the  Formojan  monn- 
taineers,  about  whom  very  little  has  been  known  until  quite  recent  years.     Th© 
opinion  has  often  b^en  expressed  that  tbey  belong  to  various  races,  but  this  im 
doubteti  by  Herr  Schumacher,  %vho  brings  forward  arguments  for  supposing  them 
Chinese  by  race»     He  concludes,  from  the  well-thought-out  principles  diapUyed  in. 
the  form  of  their  settlements  (example!  of  which  are  to  be  fouud  both  in  India  and 
China),  that  they  are  not  the  primitive  population  of  the  island  ;  and  although  the 
fact  (of  which  he  was  assured  both  by  Chinese  and  Japanese)  that  they  are  Brah- 
man?, might  point  in  the  direction  of  India  as  their  original  home,  he  recalls  the 
fact  that  before  the  introduction  of  Buddhism  tbe  Chinese  were  in  part  Brahnaans. 
The  differences  now  to  be  observed  between  tbe  mountaineers  and  the  Chinese  he 
attributes  to  the  long  isolation  of  the  former,  but  uf  positive  evidence  for  a  former 
connection  he  gives  but  little,  his  principal  points  being  the  similarity  of  many  of 
the  instruments  t>evn  in  the  Formoaan  mountains,  with  those  once  in  use  among 
the  Chinese,  while  he  draws  a  comparison  between  the  isolated  family  life  of  the 
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latter  and  the  state  of  feud  prevalent  among  the  mounlaiDeerB.  In  his  general 
notes  OD  the  kknd,  Herr  Schumacher  discuflses  the  question  of  the  unheal thiness 
of  the  island,  holding  that  it  arises  in  part  from  prevectible  causes,  particularlj  tb© 
bfiid  flituations  chosen  for  the  settlements.  The  introductioo  ofrlcecnltivation  haj?, 
he  thinks,  exercised  a  deleterious  influence.  With  regard  to  the  orography,  he  calls 
attention  to  the  fact  tliat  there  are  in  the  east  of  the  Mckxid  two  t^rallel  chains 
with  a  wide  fertile  plain  between  them,  whilst  a  curious  point  noted  h  the  almost 
univeraal  black  colour  of  the  domestic  animals. 


AFBIOA. 

Scientific  Expedition  to  Central  Africa.— A  committee  has  been  formed, 
contiaUDg  of  yir  Jubn  Kirk,  Dr,  P.  L.  Sclaier,  Mr.  Thiselton-Dytr,  Prof.  Lankester, 
and  Mr.  G.  A,  Boulenger,  for  the  purpose  of  organizing  a  new  expedition  for  the 
examination  of  the  fauna  of  the  African  lakes.  The  interesting  results  of  Mr. 
Moore's  expedition  to  Tanganyika,  already  noticed  in  the  Journal  (vol.  xii.  p.  313), 
justify  the  anticijiatioii  that  still  mere  Taluable  additions  to  our  knowledge  of  the 
geological  history  uf  the  continent  wouM  ensue  from  the  more  complete  investigation 
of  the  lake  fauna,  especially  in  the  part  of  the  great  central  deprestion  nortli  of 
Tanganyika.  Mr,  Moore  has  already  shown  that  the  remarkable  fauna  of  marine 
affinities  discovered  in  that  lake  does  nut  exi»t  in  Kyasa  or  in  any  of  the  lakes 
which  have  so  far  been  examined  from  this  pomt  of  view.  It  may,  however^  be 
found  in  Lake  Kivu,  and  in  the  Albert  Edward  and  Albert  kke.s,  and  this  ie  the 
more  probable,  as  some  resemblance  haj*  beta  noticed  between  the  organisms  of 
Tanganyika  and  those  of  the  Nile.  The  proposed  expedition  will  again  be  placed 
under  Mr.  Moore's  leadership,  and  the  idea  ia  for  bim  to  proceed  first  to  Lake 
Tanganyika,  making  his  way  northwards  thence  to  Lakes  Kivu  and  Albert  Edward, 
and  afterwards  striking  eastwards  and  returning  to  the  coast  ihrougb  Uganda  and 
British  East  Africa,  A  sum  of  not  less  than  £5CH}0  (a  part  of  which,  including 
a  contribution  by  the  Society,  has  been  already  promised)  will  be  required  for  tbi» 
purpose,  and  the  commitlee  appeal  for  help  to  thuae  interested  in  the  ohjeula  of  the 
expedition.  Although  much  has  bten  done  both  by  the  Belgians  and  Germans  to 
explore  the  country  north  of  Tanganyika,  there  is  no  doubt  that  useful  geographical 
results  would  also  be  gained  from  the  undertaking, 

Br.  Cnreau'a  Surveys  on  tke  Nile-Cango  Watershed.— Some  extracts  from 
a  recently  published  re[»ort  of  Dr.  Curtjau,  who  about  a  year  ago  was  commisaioned 
to  survey  astronomically  the  route  followed  by  M.  Liotard  vnid  his  ifficera  between 
the  Mbomu  and  Bern  Ziber,  in  tiie  old  Egyptinu  Babr*el-Qha2al  province,  are 
published  in  the  PoUUqm  Colon iale  for  December  r.  and  7  last.  They  contain 
acme  mstructive  remarks  on  the  general  nature  of  tiie  country  in  those  parts.  Br. 
Cureau  describes  minutely  the  methods  employed  by  him  in  his  surveys,  which 
seem  to  have  been  executed  with  much  care.  Special  attention  was  paid  to  the 
fixing  of  the  position  cf  Bern  Ziber,  the  latitude  of  which  was  obtained  by  four 
series  of  circum-ujeridian  observations,  two  north  and  two  south;  the  loDgitude  by 
the  observation  of  four  occultations  and  twelve  equal  alUtudea  of  the  moon  and  of 
a  star.  Barometrical  observations  were  taken  daily  for  the  dtturmi nation  of  aiti- 
tudef,  and  though  an  aneroid  only  waa  employed,  the  reduils  were  verified  by  com- 
parison with  a  Fortin  barometer  on  the  rtturn  to  Ztmiu.  Dr.  Cureau  extended  his 
surveys  to  Jebei  Mangajat,  an  irregular  group  uf  b4:ighti»  in  the  neighbourhood  of 
Bern  Ziber.  The  whole  rout©  Irom  Zemlo  to  the  Maagayat  crossed  seven  fluvial 
baeins,  four  belonging  to  the  system  of  tlic  Mbomu,  and  three  to  that  of  the  Bahr- 
el-Arab,  The  line  of  separation  between  the  two  veraantd  wa*i  quite  indistinguish- 
able to  the  eye,  and  its  positiuu  could  only  he  atccitaiuijd  by  tbe  accounts  of  the 
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uativea  respecting  the  couraes  of  the  rtreams.  The  burometrical  obaervationj  dU- 
closed  tho  ezietence  of  a  aligbtlj  fftised  siU  with  ao  elevaiion  of  GOO  feet  above  the 
Mbomu,  or  2500  ftet  above  the  flea*  It  ia  a  strikiog  fact  that  this  altitude  hardly 
exceeda  that  of  Ike  plateam  of  Mayombe,  only  three  days  from  the  coast,  Dr 
Otireau  draws  a  sharp  contrast  betweeu  the  country  on  the  Nile  side  of  the  water- 
parting  and  that  to  wards  the  Mbomu.  Granitic  fornoatiooB  are  much  more  exten- 
sive in  the  former  than  in  the  latter,  aod  the  eSect  of  this  is  seen  in  the  colour  of 
the  soil,  which  is  much  lighter  in  the  Nile  than  in  the  Congo  baain.  The  cryst&lliDe 
group  of  Mangayat  is  likened  to  a  handfiil  of  big  fitoQes  flung  into  a  marsh.  Jt 
conaists  of  a  number  of  i  isolated  masBes^  I  he  largest  a  little  over  half  a  mile  in 
length,  and  7O0  feet  above  the  plain.  The  layer  of  humus  is  much  thicker  towards 
the  Mbomu  than  in  the  Nile  basin  ;  it  help.s  to  retain  the  water  which  fails  during 
the  rainy  season^  especially  at  the  lower  levels.  Towards  the  norlh^on  the  contrary, 
all  the  fitreams  are  periodical,  and  the  country  is  an  immense  marsh  or  an  arid 
plain  according  to  the  season.  Attempts  at  cultivation  in  the^e  parts  have  met 
with  slight  success,  and  both  in  its  flora  and  fiiuna  the  northern  slope  of  the  country 
approaches  in  character  that  of  the  desert  regions  to  the  north.  After  the  annual 
grass-burnings  the  surface  presents  a  mournful  and  monotonous  appearance,  parched 
by  the  fierce  rays  of  the  sun. 

The  Balgi&ns  on  the  ITpper  Hile-^SInce  the  oocupation  of  Rejaf  on  the 
upper  Nile  by  the  Belgians  under  Captain  Cbaltin  {Joumalj  vol.  x.  p.  213),  a  good 
deal  of  fighting  seems  to  have  taken  place  between  the  garrison  and  the  dervishes 
of  those  parts.  In  June  last  a  determined  attempt  to  surprise  the  place  was  made 
by  the  latter,  who  were  only  repulsed  after  severe  fighting,  in  which  MK*  Deaneux 
and  BarthoU  were  killed,  and  the  commandant,  M.  Hauolet  (known  for  his  ex- 
plorations on  the  northern  limit  of  the  Congo  basin),  and  several  of  his  officer?, 
woundffd.  Kumours  have  since  reached  Europe  that  the  dervish  position  at  Bor, 
on  the  Nile  north  of  Lado,  has  been  taken  by  the  Belgian  troops.  Although  thii 
place  is  outside  the  limits  of  the  territory  leased  by  the  Coogo  State,  It  is  i>ointed 
out  by  the  Mouvcment  Geographiqut  (1891,  Xo.  48)  that  the  position  had  long 
been  a  menace  to  Eejaf,  and  that  it  would  be  perfectly  allowable  for  the  State 
troops  to  clear  out  a  dangerous  enemy  from  their  ueighbourhuod.  Should  the 
report  prove  true,  an  obstacle  will  have  been  removed  from  the  path  of  Major 
Martyr  who^  with  the  Uganda  troops^  is  advancing  do^vn  the  Nile  Jrom  Unyoro. 
The  Belgians  are  slaled  to  have  a  garrison  of  1000  men  at  Rejaf  and  300  at  Lado. 
In  connection  with  the  history  of  the  Belgian  advance  on  the  Nile,  reference  may 
be  made  to  a  paper  by  Lieut,  Dubreucq,  in  the  Bulletin  of  the  Antwerp  Geo- 
graphical Society  (18t)8,  part  2)  which  describes  the  operations  of  Captain  Ghaltin 
in  1896-97  on  the  upper  Welle.  Besides  giving  details  of  the  tighting  by  which 
the  Zande  power  in  that  region  was  broken,  it  contains  some  useful  luformation 
rtppeeting  the  organizfttion  of  the  Welle  district  under  the  Belgian  rule, 

Yiflit  of  Captain  Johannes  to  Lake  Manjara.— The  second   number 

of  the  MUteilunytn  atts  den  Deutbchvn  Bchuizgtbieten  for  1898  contains  a  short 
note  by  Ciptain  Johannes  on  the  geography  of  the  neighbourhood  of  Lake 
Manjara,  in  German  East  Africa.  Lieut.  Qlautiing  had  reported  in  181^6  that  the 
lake  bad,  at  the  time  of  bi^  visit,  completely  dried  up,  with  the  exception  of  a 
narrow  strip  of  swamp  at  its  south-west  side.  Captain  Johannes  believes  that  in 
this  report  a  confusion  bad  been  made  between  tbg  small  Laua  ya  Sereri,  east  of 
Umbugwe,  and  Laua  ya  Mueri,  or  Manyara.  The  latter  he  founds  both  in  February « 
1896,  and  July,  1897^  to  be  an  extensive  lake,  as  shown  on  Baumann's  map,  and 
he  was  told  by  the  Wambugwe  that  even  in  the  driest  seasons  it  maintains 
its   usual  area*      The    cauldron-like   depression    of  Ngorongoro,   north-west    of 
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Mwiyara,  proved,  when  visited  in  181t7,  to  have  an  oval  sbape  witliout  the 
north -easterly  extension  ehowQ  by  Bnumann.  An  accompany  iog  sketch-map  also 
showf  A  small  crater-lake,  north-east  of  Maoyara,  discovered  by  Captain  Johajmea 
iiklB95. 

CompletioE  of  M.  Walters'  Map  of  the  Congo  State.— With  the  publi- 
catioQ  of  Sheet  X.,  in  the  Moucement  Qmgraphiquf.  for  November  27  last,  M. 
Wautcrs*    useful   map  of  the  Congo  State  on  the  scale  of  1 : 2,000,000  is  now 
oomplflte.     The  present  issue  includes  ibe  region  of  the  southern  Congo  waterahed 
between  21*=^  and  32°  E.,  and,  like  all  the  previous  sheets  of  the  map,  gives  the 
results  of  a  careful  collation  of  all  available  materiaL     The  astronomical  observa- 
tions which  s-upply  the  basis  of  the  map  are  chiefly  those  of  Capello  and  IvenSi  Le 
Mannel  and  Francqai ;  but  Cameron 'i$  position  for  Lake  Dilolo  has  been  accepted, 
as  it  fits  in  with  the  geography  of  the  surrounding  region  better  than  that  of  the 
German  travellers,  which  place  it  farther  east.    By  a  curious  slip,  the  "Pombetros" 
*w  ^tioted  as  the  authority  for  the  astronomically  fixed  poiiition  of  Kalala  Kazembe. 
Ths  chief  novelty  in  the  map  is  the  delineation  of  the  basin  of  ihe  Liibudi,  the 
WMtern  branch  of  the  Kamolondo  or  Western  Limlaba,  which,  however,  is  lari^ely 
Kypolheticai      In  accordance  wilh  his  dictum   that  the  true  upper  Congo  (the 
IrantrAe  inm?  of  the  river)  is   that   which    flows   at   the   bottom  of  the  central 
^reirion,*  M.  Wauters  gives  this  title  to  tha  Lubudi,  which  he  shows  as  Ho  wing 
ia  \  great  valley  enclosed  between  chains  of  mountains  running  from  south-west 
to  north-east.     He  continues  this  valley  to  the  vicinity  of  Mount  Kaomba,  at  the 
wuroe  of  the  Zambezi,  and  is  therefore  obliged  to  suppose  two  branches  of  the 
Lubtidj,  to  the  more  easterly  of  which  (crossed  by  Capello  and  Ivens  in  12 J**  S.) 
^  pvea  the  name  Lububuri  used  by  the  Pombeiros.   There  seems  no  good  ground, 
Itowerer,  for  considering  the  Pombeiros'  name  more  than  a  variant  of  the  other, 
tbe  intermediate  form  Luburi  being  also  used.     M*  Wauters  also  shows  a  narrow 
fiBTgBit  the  passage  of  the  Lububuri  through  the  chain  of  the  Mitumba  mountains, 
Woig  this  feature  on  the  analogy  of  the  gorges  of  the  NsUo  aod  Lnfira  \  but  it 
'^J  be  remarked  that  such  a  gorge  is  not  mentioned  by  Arnot,  who  crossed  the 
river aUnoBt  in  the  latitude  in  question.     Higher  up  M,  Wauters  auppoees  the  river 
todaiiia  wide  circular  basin  surroundtd  by  higher  ground. 

HlYer  Hamei  in  the  Congo  Baiia.— With  regard  to  the  spelling  of  river 
Qaioes  in  the  southern  parts  of  the  Congo  basin,  Lieut.  Cerckel  writes  to  the 
^<m(mmt  Geographitjue  (1898,  No,  42),  pointing  out  that  the  syllable  Lu,  which 
^Ppeirs  in  so  many  of  the  names  aa  usually  written,  is  not  part  of  the  name  proper, 
^t  li  merely  a  general  designation  for  river,  being  a  shortened  form  of  Lui.  Lu 
Hsoai  (river  Mami)  is  thus  the  correct  form  in  place  of  Lomami.  The  syllable 
*^be  placed  either  before  or  after  the  name,  thus  Bankn  Lu  (not  Sankuru)  means 
**nT((rStnkn,^  while  the  full  form  is  also  used,  aa  in  Ohibu  LuL  The  variations 
*^  probably  introduced  for  the  sake  of  euphony,  and  different  forms  are  used  by 
^^ffersDt  tribes  ;  the  Baluba,  e.g,t  use  the  form  Ln  Bu.  For  quite  a  mall  streams^ 
^^  ii  replaced  by  Ka,  which  has  generally  a  diminutive  force. 

C&ptain  Eanuay's  Journey  from  Tanganyika  to  the  Coaat  by  Lake 

^^Wa. — Captain  Ramsay,  the  active  explorer  of  the  less-known  parts  of  German 
^^t  Africa,  read  a  paper  on  his  latest  journeys  before  the  Berlin  Geographical 
^^ty  in  June  last  {Verhandlungefi^  18*>8,  No*  7),     His  expedition  to  Buaada, 


*  K.  Wauters  states  that   the  mmt  rmnolB  aource  of  the  Congo  would  be  the 
***^irDiaoft  headfltream  of  tbe  Malngarazi,  whereas  this  tiiust  be  at  least  400  miles  less 
I  than  the  source  of  th*?  CbambcjEi. 
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whicb  formed  the  subject  of  the  first  part  of  the  paper,  Iibb  already  been  deFc;ibed 
ia  the  Jourfmf  (vub  xL  p.  39),  bo  that  it  will  be  saffickut  now  to  refer  to  ibe 
second  parf,  which  relates  to  his  journey  to  the  coa4*t*  in  November  and  Dtcember, 
1897,  through  the  more  aoutheni  parlj  of  German  East  Africa.  CrossiDg  th« 
MaUgirazij  Caplaiti  Ramaay  proceeded  southward  through  Tougwe  and  KaucLde, 
keeping  as  oeor  the  chores  of  Tangaoyika  as  poiisibIe»  in  urder  lo  survey  them. 
Tbis  land  route  had  not  for  inaDy  years  been  followed  by  a  Ktiropean.  The 
boiderin;:;  rangf*,  which  is  very  high  and  falls  steepjly  to  the  lake^  made  an  imposing 
appearance,  and  iu  order  to  pass  some  of  the  rocky  bead  lands,  it  was  necessary  to 
make  wide  circuits  iDlaod.  Tbe  country  presented  a  great  contrast  lo  the  more 
aorthern  districii*,  from  Us  scanty  population  and  small  arta  of  cultivation;  ibe 
separate  villages  are  at  constant  fend  with  each  other.  In  Fipa  and  Urungu  both  the 
White  Fatherland  the  African  Lakes  Company  exercise  much  influence,  and  Captain 
Itammy  egpecially  praises  the  good  wojk  of  the  former.  Many  of  the  porters 
employed  on  the  caravan  route  between  ^yata  and  Tanganyika  are  recruited  fiooi 
the  German  tsphere,  and  as  they  are  paid  in  cloth,  the  inhabiiantii  were  fouijd  to  be 
much  more  clothed  than  In  the  more  northern  district*?.  The  lake  was  left  at 
Kirando,  and  after  a  steep  ascent  of  many  hundred  fett,  the  wide  Fipa  plateau, 
hare  of  tree^,  but  well  watered  and  fertile,  was  crossed.  The  whole  of  Fip^  is 
subject  to  King  Kapere,  or  Kapufi,  belonging  to  the  ruling  race,  o!  Mtus^i  type, 
which  in  Captain  namsay's  opinion  must  have  immigrated  from  the  north  many 
years  ago.  The  country  its  leas  peopled  than  formerly,  owing  to  the  tlave-raids  of 
the  coast  people,  who  even  now  have  large  aettleuionts  in  Fipa.  A  sleep  descent 
of  almost  5DO0  feet  led  to  the  Kukwa  plain,  where  the  traveller  finds  himself  in  an 
entirely  different  world.  Above,  the  thermometer  fell  to  43°  Fahn*  while  below,  a 
heat  of  111°  was  experienced » recalling  the  Ked  Sea  in  July  and  August.  Giaut 
biiobabs,  tamarinds,  and  woods  of  acacias  also  made  th«lr appearance.  The  former 
bed  of  the  lake  was  at  the  time  ^  wide  sandy  plain,  devoid  of  vegetation,  but  It 
becomes  swamjy  in  the  rains,  Frequeut  dust-stcrms,  with  darkutss  as  of  night, 
were  experienced,  and  to  tbtse  Captain  llamsa}'  ia  inclined  tu  aitrihute  the  scarcity 
of  game.  He  is  at  a  loss  to  explain  the  sudden  decrease  In  the  aiea  «jf  the  lake,  but 
throw i^  out  as  a  suggestion  a  pos^ible  connection  with  the  fall  of  Lake  Tanganyika. 
The  level  of  Ttukwa  is,  he  thinks,  a  trifle  higher  than  tbjit  of  the  larger  lake.  He 
thinks  the  open  water  at  tie  south  end  does  not  extend  for  more  thau  00  statute 
miles,  with  a  breadth  of  12  to  IM  miles,  and  considers  Mr.  Wallacte's  estimate 
exaggerated,  a^jparenily  through  cun fusing  English  wiih  German  geographical 
miles.  The  journey  was  continued  round  the  south  tud  of  the  lak»%  and  tbruugh 
Urori,  Utena,  Ubehe,  etc.,  to  Dares- Salaam, 

Lake  Ban^wsolo. — Commenting  on  the  map  of  Lake  Bangweolo  publiahed  in 
the  Journal  in  ilkiHtration  of  Mr.  Weath^riey's  surveye^  H.  Singer  {rthrmann^s 
MtUeiluntjtH,  lHJ»y,  Ko.  11)  txpressee  a  doubt  whether  the  delineation  uf  the 
southern  half  of  the  lake  as  a  mere  swamp  shonU  bt;  accepted  a^  correct..  But 
while  allowing  with  him  that  the  mapping  in  question  cannot  yet  l)e  toDsidered 
final,  we  may  point  out  one  or  two  inaccuiacies  into  which  the  writer  hds  fallen. 
Like  Mr.  Crawford  {Journal^  vol.  xi.  p.  180),  he  seemi*  to  imagine  that  Giraud  showed 
the  southern  piirta  of  the  lake  as  open  water,  where«s  the  reverse  is  the  case.  The 
French  trdveller,  like  Mr.  Weatberley,  gives  Kawende  puiut  as  the  place  of  exit  of 
the  Luapula,  having  found  the  whole  region  east  of  thiu,  in  which  he  ataiched  for 
the  moulh  of  the  Chambesii,  blocked  by  an  impenttrable  wall  of  reedj?.  In  sum- 
ming  up  the  results  of  hi;*  uuivey^  he  says  that  he  found  but  HO  miks  of  upen 
water  in  place  of  the  1*0  shown  by  Livingstone.  Herr  Singer  is  in  error  again  in  say- 
ing that  Giraud  applied  the  name  Bemba  to  the  soutliern  basin  in  distinction  from 
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S^^BRBtC^UAtigiirejIo).  The  names  were  fo  Applied  by  CApellu  uud  Uens,  who, 
hoiwrcvtr,  did  out  vUit  the  lake,  but  obtained  their  ioformalion  from  the  natives  at 
some  distance  from  it;  and  e\'en  they  allow^  that  the  eouthern  portion  hns  rather 
the  character  uf  a  swamp  than  of  a  trae  lake.  A  small  extent  of  open  water  (une 
peiii^  nappe  d'eau  libre)  was  indeed  found  by  Giraud  during  bis  passage  Ihrough 
the  swamps,  and  this  is  the  Kaniix)lombo  bay  of  Mr.  Crawford,  which  is  shown  as 
%  cioad-independent  lakekt  la  M.  Wauter^*  leceot  map  of  the  southern  Congo  basin. 

The  Caal  Dlitrlct  Korth-West  of  Lake  Kyasa. — The  Ikutsckes  Kolonial- 

yiaU  for  November  i  last  containft  a  lihort  account  of  a  visit  by  Herr  Ztinke  to  the 

coal'bearing  district  north-west  of  Lake  Nyasa.     Tbe  coal  deposits  were,  as  has 

^teen  already  mentiooed  in  the  Journal,  discovered  in  1896  by  mining  engineer 

■  Bernhardt,  the  results  of  whose  surveys  are   shown  in  a  map  given  with  the 

^LMiitedungen  aus  den  Beutschen   Srhutzffehieten   (1898,  pt.  2).     They  occur  on  the 

H  luterD  slope  of  the  ridge  which  mn^  between  the  Songwe  and  Kivira  rivers,  and 

"  ii  dftined  by  tributaries  of  both  atreamp.     The  tibject  of  Herr  Zenke's  journey  was 

luundeavour  to  bring  a  supply  of  coal  down  the  Kivira  to  Lake  Nyasa.     For  tliis 

purpoiehe  obtained  the  services  of  116  [sorters,  who,  owing  to  the  nearness  of  the 

tiepMits  to  the  surface,  were  able  in  a  single  day  to  deliver  their  loads  at  ilaisura's 

Qttlbe  Elvira,  from  which  point  they  were  transported  in  cunoes.    The  total  weight 

(tf  coal  amounted  to  45  cwt.     Herr  Zenke  thinks  that  with  porters  engagod  under  a 

permanent  agreement  the  coal  could  be  brought  to  the  mouth  of  the  river  at  a  coat 

^--i'^pc^  P®**  ^^^r  ^^^  ^^  ^^  doubtful  whether  ihe  enterprise  would  pay  at  this 

file.    He  also  visited  the  extremely  fertile  and  well-peopled  district  of  Bundali, 

^ich  be  considers  well  suited  for  the  cultivation  of  cuff«e  and  also  of  European 

"^ffik    A  striking  point  in  the  geography  of  the  region  is  well  shown  on  the  map 

"'Uerr  Bornhardt's  survejs,  from  which  it  appears  that  the  iSjngwe  and  Kivira 

*Pproich  within  half  a  mile  of  each  other  20  miles  from  their  mouths^  being  only 

*pwattd  by  a  narrow  ridge  of  high  ground, 

Tha  Origin  of  African  Culture.— A  jouog  German  ethnologist,  Dr.  L. 
^^(ibemus,  has  made  a  special  study  of  the  various  forms  of  cultuie  observable  in 
Ulrica,  with  a  view  to  the  determination  cf  their  place  of  origin.  He  has  lately 
t^ruugbt  out  a  book  embodying  the  results  of  his  researches,  having  previously  set 
Wiii  his  ideas  on  certain  ai^pects  of  the  queatioo  both  in  retermayitts  Mitieiiungen 
(W,No8.  10  and  11;  1898,  No,  Q)  and  in  the  '/.eAUchnfi  of  the  Berhn  Geo- 
iS^^phical  Society  (1898,  No,  2).  lu  the  latter  paper  ho  explains  his  methcKl  of 
"'Trttigalion,  which  he  says  consists  of  two  parts  bearing  a  relation  to  each  other 
Iarail«|  to  that  subsisting  between  anatomy  and  physiology.  Umler  the  irnt  head 
^ ^taaunes  the  different  objects^ — drums,  bowti,  shields,  musical  infitruments,  etc* 
'^itiociated  with  different  forms  of  culture^  noting  the  ujaterial  employed  and  the 
*^oectioa  between  its  distribution  and  that  of  the  object  iu  c|uestion.  Under  the 
*f^  head  he  discus&es  the  forms  of  culture  as  in  Hue  need  by  such  factors  as 
"•'Ostureof  the  habitat^  endeavouring  to  trace  the  routes  by  which  the  different 
forrui  \^y^  made  their  way  into  Africa  from  neighbouriijt;  regions.  The  general 
^^t  b  to  distinguish  four  forms  of  culture,  the  distribution  of  which  is  shown  on 
•  «efia  of  maps,  viz,  the  Nigrilic,  Malayo-Nigiitic,  lado-Ni^ritic,  and  Semito- 
^*iHti«^  the  names  being  applied  as  indicative  of  their  suppiifced  origins.  The 
wuhut  devotes  special  attention  to  the  second  of  these,  which  forms  the  subject  of 
thiiriicles  in  Vi^Urmanm  MiUetlungtn.  He  seeks  to  show  that  a  well-deSned 
^P>ti  in  West  Africa  (Cougo  basin  and  shorea  of  the  Gulf  of  Guinea)  is  marked 
"•isfocm  of  culture  which  in  lis  component  parts  shows  a  decided  affinity  to  that 
<>•  Weilsra  OceSDta  (Iklelanesia,  etc.).     Herr  Ffobenius*s  speculations  are  certainly 
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iogeoiou?',  but  are  barily  likely  to  be  accepted  without  a  more  tboroagh  IziTASti- 
gatioQ  tban  has  yet  been  given  to  the  subject. 

Captain  Wellby's  Expedition  to  Abjl^Jlia.— We  are  informed  by  Mr,  J. 
H.  Wellby  that  his  mn.  Captain  Wellby,  well  known  for  his  journey  across  Northern 
Tibet,  has  reached  Addis  Abeba,  en  route  for  the  Gal  la  coimtriefl  and  Lake  Rudolf, 
In  an  ioterpiew  with  King  Menelik  he  baa  obtained  perrai salon  from  that  monarch 
to  travel  wherever  he  may  wish,  as  well  as  the  promise  of  a  safe  conduct  on  his 
wny  down  the  Omo  to  Lake  Eadolf,  and  letters  to  all  the  chiefs  through  whose 
territory  he  may  pass.  On  arriving  at  Lake  Rudolf,  Captain  Wellby  hopes  lo 
strike  westwards  to  one  of  the  sourceti  of  the  Sobat,  and  descend  that  river  to  the 
Nile. 

AKEEICA. 

Sijr  MaTtin  Conway  in  the  Andes.— Sir  Martin  Conway  continues  his 
ascents  in  the  Andes  with  untiring  energy.  Telegraphing  to  the  Daily  Chronicle 
on  December  10,  he  announced  bis  successful  ascent  of  Aconcagua  on  the  7th  of 
^at  month,  having  taken  only  four  days  to  make  his  way  from  l^nos  del  Inca  to 
the  summit.  Writing  to  the  Society  from  Bolivia,  Sir  Martin  states  that  he  hoped 
to  visit  Tierra  del  Fuego  and  climb  Mount  Sarmieoto.  He  ha^  sent  home  very 
oonmdemble  collecdont;,  and  also  various  inaps,j)artly  the  result  of  his  owu  surveys. 
He  expects  to  reach  England  in  February. 


AirSTEALASia  AKO   OCEAMIC   IlIAJfUB, 

South  AtLstralian  l!ablelands. — Twu  reports,  by  Messrs.  D.  Lindsay  and  C. 
VVinnecke,  on  the  tablelands  of  the  northern  territory  of  South  Australia  have 
recently  been  issued.  The  country  known  as  "  The  Tableland,"  described  by  Mr. 
LiDdsay,  lies  between  latitudes  17''  and  21°,  and  between  the  overland  telegraph 
line  and  the  Queensland  border.  It  is  about  lODO  feet  above  sea-level,  and  is  an 
undulating  country  with  extensive  plains.  The  more  eastern  portion  is  the  highesti 
a  low  range  some  100  feet  to  150  feet  high  being  the  most  conspicuous  feature* 
The  water- charui els  are  the  Lome,  the  Rankine,  the  James,  Buchanan,  and  Playford 
rivers,  besides  numerous  creeks.  These  rivers  and  creeks  empty  into  large  depres- 
sions, forming  extensive  lagoons  and  lakes.  The  climate  is  healthy,  while  the 
average  rainfall  is  about  20  inches  per  annum.  The  country  appears  to  be  well 
adapted  for  sheep,  as  also  for  cattle  and  horses.  The  country  explored  by  Mr, 
Winnecke  extends  from  lat.  18**  30'  S.,  long.  134°  30'  E.,  to  lat.  22°  S.,  long.  137«» 
E«  and  138°  E.,  a  distance  in  a  north-west  and  south-east  direction  of  nearly  400 
miles.  To  the  north-east  of  this  tine,  the  country  examined  to  some  distance 
beyond  the  Queensland  boundary  (long.  138°  E.)  consists  of  open,  magnificently 
gr&Bsed  Mitchell  gross  downs  and  plains,  intersected  by  numerous  large  and  small 
watercourfeed.  Near  the  Queenslaod  border  an  abundance  of  water  caa  be  obtained 
at  a  depth  of  about  200  feet  below  the  surface.  The  temperature  ranges  from 
26°  Fahr.  in  June,  to  120°  in  January.  The  elevation  of  this  country  above  sea- 
level  on  the  western  parts  is  about  800  feet,  and  on  the  eastern  portions,  near  the 
Queensland  border,  lat.  22°,  about  450  feet. 

POLAE   BEOIOHS. 

Supposed  Hew  liland  in  the  Spitsbergen  Sea.— Mr.  Arnold  Pike,  who  a 
year  ago  gave  the  Society  an  account  of  bis  cruise  in  the  seaa  around  Spitsbergen, 
writes  under  date  November  18,  1898,  informing  ua  of  a  voyage  to  the  same  seas 
made  during  last  summer  by  his  captain,  P.  Nilssen,  of  Arendal.     During  the 
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ojnge  CaptaiQ  Nilssen  had  hunted  round  an  iaUnd  (wfliich  he  named  Victorill  after 

the  vessel)  lying  in  80"*  8'  N.,  37''  17'  K.     It  is  roughly  9  by  5  milcss  in  extent^  and 

500  /«et  high.     The  position  assigned  would  place  it  some  40  miles  to  the  uorth- 

wwt  of  the  homeward  track  of  the  Windward  in  18U7,  whilst  it  would  lie  abont 

Budway  between  White  idand  (seen  bj  Captain  Kjeldsen  in  1376  and  by  Captain 

Johannesen  in  1887)  and  Franz  Jo«ef  Land,     Mr,  Pike  throws  out  the  suggestion 

th&b  the  Dew  island  may  be  the  loDg-sought  Giliea  Land,  bat  it  is  to  be  remarked 

ihEt  the  ftltitutle  of  White  island  (over  2O0O  feet)  agrees  much  better  with  the 

'*Tery  high  lands"  said  to  have  been  seen  by  Gilioa,  though  its  distance  from 

Kwth-East  Land  does  not  amount  to  anything  like  the  25  Dutch  miles  supposed 

toieparate  Gilies  land  from  the  latter  (Dainea  Barrington,  *  Possibility  of  approach- 

iag  the  North  Pole  aeserted,'  p.  144).   The  latitude  agrees  well  with  that  mentioned 

in  lb  old  account.     Captain  NiU*eii  saw  no  floe-ice  before  reachiog  White  island, 

bui  OD  approaching  Frans  Josef  Laud  was  prevented  by  ice  from  landing.    He  had 

beeu  in  the  direction  of  Greenland  earlier  in  the  year,  but  could  not  get  within  20 

mib  i)f  Liverpool  coast  for  the  same  reason. 

Th©  Andree  Search  Expeditioili — News  has  been  received  from  the  Andr^ 
itwch  eipedition  under  Herr  Stadling,  giving  details  of  its  proceedings  down  to 
Norember  2t>.  On  September  IG  the  leader  wrote  from  Balkur,  in  the  Lena  delta, 
ttjingtbat  the  steamer  L^na  had  arrived  from  Yukutsk,  seventeen  days  late,  and 
tbl  Df.  Kilaon  was  about  to  return  to  that  town  by  river,  while  he  himself  and 
Herr  Froenkel  would  proceed  down  the  Lena  lu  the  sea,  and  so  to  the  Qlenek.  Dr. 
NiUon  hftd  obtained  rich  botanical  collections.  HerrStadling  makes  some  observa- 
^0"  on  tBe  fisheries  of  the  Lena  delta,  to  f^evelop  which  efforts  have  of  late  been 
®><le.  He  thinks  that  if  the  contemplated  railway  from  the  upper  Lena  to  join 
tne  Great  Siberian  railway  became  &fait  accompli,  a  trade  might  spring  up  fur  the 
*^l'ply  of  fish  to  the  industriiU  and  mining  districts  of  the  south.  The  latest 
^ual,  sent  from  Yeneseisk,  reports  that  in  the  voyage  to  the  Olenek  Herr  Stad- 
*^ »nd  his  companion  were  wrecked,  but  managed  to  reach  an  uninhabited  island, 
no  laileg  from  the  river,  where  they  remained  ice-bound  seventeen  days  until 
luccettr  reached  them.  Gaining  the  m.iinland,  they  procured  reindeer  and  pro- 
^tti  to  the  mouth  of  the  Anahar,  and  thence  via  Kbatanga  bay  and  the  Taimyr 

I'       '•**  region  to  the  Yenesel.     No  trace  of  Andree  or  his  balloun  had  been  discovered. 
Mr.  Borchgreviiick's  Expedition.-' A  telegram  to  the  Society  from  Hohart, 
Ttouiaiiia,  on  December  1*J,  annouDced  the  departure  southwards  of  Mr.  Borch- 
g"ii'mck*i»  antarctic  expedition,  in  the  Southern  Cro§6, 
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The  Seventh  International  0eogT&phical  Congress,— Circulars  of  invi- 

^Q,  netting  forth  the  proposed  arrangements  for  the  Seventh  International 
^^taphieal  Congress,  to  be  held  during  1893  at  Berlin^  have  been  issued  by  the 
^iu  Qeographical  Society.  The  meeting  will  take  place  from  September  28  to 
^ober  4,  and  boih  before  and  after  that  period  excursions  will  be  arranged 
Mirough  such  parts  of  Germany  as  may  be  of  interest  with  regard  to  physical  and 
•^omic  geography.  One  to  IlftmbErg,  in  response  to  an  invitation  from  tho 
""ogriphical  Society  of  that  city,  is  specially  mentioned.  The  snbjects  to  he 
<>t>CQ£ted  at  the  Congress  are  divided  into  eight  groups,  nnder  the  headings 
(1)  Hithematical  Gwgraphy  and  kindred  subjects,  (2)  Physical,  (3)  Biological, 
W  Industrial  and  Commercial  Geography,  (5)  Ethnology,  (G)  Topical  Geography, 
0)  History  of  Geography  and  CArtography,  (8)  Methodology^  Bibliography,  etc. 
It Ui  been  decided  that  no  exhibition  will  be  arraDgedon  the  part  of  the  Congress, 
"^  it  it  posaible  that  private  exhibits  will  be  made*     The  payment  securing 
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memberehip  is  20  marks  (£L  or  25  franosX  while  ladies  accompany  in  j^  members 
will  be  admitted  as  associates  at  half  that  sum.  Tbe  notification  of  subjects  for 
discussion  or  papers  offered  must  be  made  before  April  1,  and  manuscupta  must  be 
sent  in  not  later  than  June  1.  Papers  must  be  written  in  English,  French,  GermaD, 
or  Italian.  The  ofiice  of  the  Congress  is  at  90,  Zimmerstrai^se,  Berlin,  8.W.,  to 
which  all  communications  are  to  be  addressed. 
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John  Barrow. 

By  the  President. 

The  father  of  the  Royal  Geographical  Society,  the  Fellow  who  had  been  at  tfao 
top  of  our  list  since  the  death  of  Mr.  Aiosworth,  has  passed  away  in  his  91st  year* 
John  Barrow  was  bom  in  1808.  He  was  the  second  son  of  that  famous  Secre- 
tary of  the  Admiralty  whose  memory  is  revered  by  all  geographers.  Sir  John'» 
son  was  so  intimately  connected  with  the  work  of  his  father,  that  we  cannot  recall 
the  services  of  the  one  without  dwelliog  for  a  moment  on  the  better-known  efforts 
of  the  other,  in  the  cause  of  discovery  and  exploration.  Sir  John  Barrow  ^ 
secretary  to  the  Admiralty  from  1804  to  1845,  a  period  of  forty  years,  with 
brief  interval  during  the  administration  of  *'  All  the  Talents."  He  had  previooaly" 
visited  China  with  Lord  Macartney,  and  had  travelled  in  South  Africa  and  in. 
Iceland.  Jointly  with  Admiral  Smyth,  Sir  John  Barrow  was  the  founder  of  thft 
Royal  Geographical  Society.  The  first  organizing  Committee  met  in  his  room  at 
the  Admiralty,  and  he  was  President  of  the  Society  from  1835  to  1837.  It  ia  to 
Sir  John  Barrow's  untiring  advocacy  that  the  important  work  of  discovery  and 
exploration  became  an  essential  part  of  the  duties  of  the  navy  in  time  of  peace* 
This  ha6  been  recognized  by  every  administration  during  more  than  a  century,  bat 
never  more  so  than  in  the  davs  of  Barrow  at  the  Admiralty.  In  the  last  120  yeara^ 
besides  enterprises  in  Africa,  the  Government  has  det^patched  no  less  than  thirty 
polar  expeditious,  and  has  assisted  four  others  with  money  and  stores  and  by 
lending  officen«.  Tbe  country  has  cause  to  lament  that  there  has  been  no  succeeaor 
to  Sir  John  Barrow  at  the  Admiialty,  endowed  with  the  same  spirit  coupled  with 
the  same  zeal  and  energy. 

In  all  this  the  Secretary  cf  the  Admiralty  found  a  most  zealous  and  efficient 
second  in  his  son.  John  Barrow  became  a  clerk  iu  the  Admiralty  as  a  young  man, 
and  in  1833  he  was  elected  a  Fellow  of  the  Geogiaphical  Sjciety,  in  the  work  of 
which  he  long  took  an  active  part.  For  some  years  be  was  secretary  to  the  Raleigh 
Geographical  Club.  His  position  gave  him  innumerable  opportunities,  which  he 
never  missed,  of  helping  and  furthering  the  interests  of  naval  officers.  His  acquain- 
tance among  them  was  very  extensive.  They  all  felt  a  regard  for  him,  and  in 
many  this  feeling  was  strengthened  into  affection  and  close  friendship.  For  it  waa 
impo.-'Sible  to  know  John  Barrow  without  feeling  an  affectionate  regard  for  him. 

More  especially  was  his  attention  given  to  that  polar  enterprise  which  waa  ao 
dear  to  bis  illustrious  father.  He  took  the  deepest  interest  in  the  equipment  of 
arctic  expeditions,  and  still  more  in  the  welfare  of  arctic  officers  and  men.  Fitz- 
James,  Sherard  Osborn,  Richards,  M'Cliutock,  were  among  his  closest  frienda.  It 
is  impossible  to  peruse  the  letters  of  Captain  Fitz-Jame^  to  John  Birrow,  before 

♦  See  his  obituary  iu  the  R  S.(i.  Journal,  vol.  xix.  p.  xxxiv. 
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the  depmrtiire  of  the  Franklia  expedition,  without  oeing  convinced  of  the  great 
influence  their  sUunch  friend  at  the  Admiralty  had  among  naval  officer*",  and  of 
his  desire  to  nae  it  in  furthering  their  interests.  Uq ostentatious,  and  deeply  rooted 
inwann  friendship  and  in  the  rnemorj  of  many  a  kiDdly  act^  that  influence  was 
exteniife,  and  always  Uied  far  good  objects.  Every  anrviving  arctic  officer  will 
fed  that  mine  is  the  language  of  truth. 

John  Barrow  was  indefatigable  in  coOect'iDg  every  Bcrnp  of  intelligence  relating 
to  irctic  work,  besides  printed  and  manuecnpt  books  on  the  subject.  He  also  had 
ail  published  polar  engravings,  and  a  most  valuable  gallery  of  portraits  of  arctic 
worthies  painted  by  hh  frieod  Mr.  Pears©.  There  is  a  portrait  of  John  Harrow  in 
Fesrse^B  fitmons  picture  of  the  Arctic  Council,  which  has  been  engraved* 

Latterly  John  Harrow  was  keeper  of  the  records  at  the  Admiralty,  where  lie  did 
mwt  valuable  service.  On  bis  retirement  he  energetically  joined  the  volunteer 
DOTcnient,  and  became  an  eotbusiastic  alpine  climber.  He  was  Lieut.- Colonel  of 
theolh  Volunteer  Battalion  of  the  Ritlo  Brigade.  He  wss  an  original  member  of 
thcHakluyt  Society,  and  edited  a  volume  in  1852,  *  Coat's  <jeography  of  Hudgon*s 
Bey/  He  was  also  the  author  of  a  *  Life  of  Sir  Francis  Drake '  and  of  *  Elizabethan 
Xnvd  Worthies;  The  results  of  his  alpine  work  appeared  in  his  *  Expieditions  on 
the  Glaciers  *  and  •  Mountain  Ascents  in  Westmoreland  and  Cumberland.'  He  also 
published  •  Travtla  in  the  North  of  Europe,'  and  *  A  Voyage  to  Iceland.* 

Bat  it  la  as  the  warm  and  uutiricg  friend  of  arctic  officers  that  John  Barrow 
*ill  be  longest  remembered.  They  presented  him  with  a  silver  testimooial  reprc- 
KDtlog  discoveries  within  the  arctic  circle  on  a  globe.  He  died  at  a  good  old  ago 
oa  Fridsy,  December  n,  1898.  Most  of  his  frieods  have  gone  before  him*  But 
tliereare  still  some  left  who  remember  the  ijuiet  etithudiism  of  the  ripe  geographer^ 
And  cherish  in  their  hearts  the  memory  of  the  never-varying  kindness  of  their  old 
*^  tried  friend,  John  Barrow. 
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Sir  George  Badea  Powell,  K.C.M.G.,  H.P, 

It  is  with  much  regret  that  we  record  the  death  of  iSir  George  Badcn-PowelJ, 
'^ch  touk  place  on  November  20  last,  at  the  comparatively  early  age  of  61  yearp« 
Altbb^gh  he  bad  for  some  time  been  in  impaired  health,  it  was  not  until  a  fortnight 
^ore  hii  death  that  he  had  been  known  to  he  seriously  ill,  so  that  the  end  came 
**iiliock  to  his  wide  circle  of  friends,  who  had  looked  forward  to  many  years  of 
pDlilic  useful neas  for  him. 

Our  deceased  associate  was  the  son  of  Prof.  Baden  Powell,  of  Oxiord,  well  known 
«  &  msthematiclan  and  geologist.  At  the  completion  of  his  school  career,  which 
Wtt divided  between  St.  Paul's  School  and  Marlborough  College,  he  spent  three 
je*r»iii  travel,  visiting  both  lodia  and  the  Australasian  colonies.  Id  1872  he  entered 
Billiol  College,  and  in  the  samo  year  published,  on  the  basis  of  his  own  observations, 
uiftcoount  of  Australian  life,  social,  political,  and  iaJuatrml,  under  the  title  '^'New 
^mw  for  the  Old  Country,"  In  1873  he  obtained  third  class  honours  in  the  final 
clwiical  Bchool,  having  previously  taken  the  same  place  in  **  Moderations,"  and  in 
*^» following  year  he  obtained  the  Chancolbr^s  prize  for  an  English  essay,  on  the 
object  of  "The  rolitical  and  Social  Results  of  the  Absorption  of  Small  Races  by 
^t^T  On  Uaviog  Oxford,  he  returned  to  Australia  as  private  secretary  to  Sir 
™rp  Boa^eo,  then  Goferoorof  Victoria;  but,  as  the  term  of  office  of  the  latter  had 
*"Wst  expired,  his  stay  in  the  colony  was  not  a  lengthy  one.  His  next  sphere  of 
acttoii  wu  the  West  Indies,  whither  he  proceeded  in  1880,  as  Commissioner  to  in- 
l^ireioto  the  effects  of  the  sugar  bounties.  lu  1882  he  received  a  similar  appoint- 
nJ«Dt  in  connection  with  the  subject  of  West  Indian  administration,  and  for  his 
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services  in  ihiB  direction  be  waa  sood  afterw;&rds  made  a  C,M,G.  !□  1BB5  he 
assisted  Sir  Charles  Warren  ia  the  paciioation  aod  orgaoization  of  Bechuanalaad, 
tben  formtd  into  a  crown  colony;  and  two  jears  later  his  services  (as  joint  com- 
misgioner)  were  requisitioned  for  the  revision  of  the  constitnlion  of  Malta,  for  which 
be  wail  made  a  K.C.M.G.  Hia  betit^known  work^  however^  was  perbaps  that  con* 
cemcd  with  the  Behring  sea  question,  on  which  he  was  engaged  during  1891  and 
1892  ai!  British  Commissioner,  aEd  subaequently  as  adviser  to  the  British  Qoyem- 
ment  during  the  progress  of  the  arbitratioD. 

Since  1885  he  had  sat  as  a  member  for  the  Kirkdale  division  of  Liverpool,  his 
wide  and  varied  experience  serving  him  in  good  stead  in  that  capacity,  and  winning 
him  general  respect.  He  wrote  much,  in  magazines  and  elsewhere,  on  subjects  con* 
nected  with  political  economy  or  of  general  interest.  He  was  a  keen  sportsman 
and  warmly  devoted  to  golf  and  yachtings  which  last  served  in  part  as  a  means  of 
gratifying  hia  decided  love  of  travd.  It  was  during  his  cruise  to  the  north  for  the 
observation  of  the  eclipse  of  1896  that  he  was  enabled  to  give  an  early  welcome 
from  the  unknown  polar  regions  to  Dr.  NanseUr  who  subsequeotly  became  his 
gnest  during  his  visit  to  this  country.  Sir  George  became  a  member  of  our 
Society  in  1894. 


Frederick  Jeppe. 

It  ifl  with  regret  that  we  place  on  record  the  death  of  Mr,  Frederick  Jeppe, 
which  took  place  as  loog  ago  as  August  last.  The  deceased  was  a  native  of 
Germany,  and  settled  in  the  South  African  Republic  m  1862.  He  held  several 
govemmeDt  appointments,  and  at  the  time  of  hia  death  was  chief  draughtsman  in 
the  State  Survey  Department  at  Pretoria,  He  has  deserved  well  of  his  adopted 
native  country  by  making  known  iU  geographical  features,  mainly  by  the  publi- 
cation of  maps.  The  first  of  hi?*  maps  of  the  Transvaal  appeared  in  a  supplement 
to  PetfTmanns  MUUUungen  in  1868* •  It  ia  based  mainly  u{)on  surveys  made  by 
M^  Forssman,  C.  Mauch,  P,  Hammer,  and  others,  and  is  accompanied  by  ^an 
illustrative  text.  Niue  years  later  he  published  a  second  map,  which  exhibits  vast 
progress  in  our  knowledge  of  the  country,!  in  explanation  of  which  he  wrote  "  Notea 
on  the  Physical  and  Geological  Features  of  the  Transvaal,**  which  were  published  in 
our  Journal  (1877,  pp.  217-250).  A  third  map  of  the  Transvaal  was  published 
by  him  in  1889,  on  an  enlarged  scale.!  In  addition  tfy  these  genera!  maps,  we  owe 
him  several  excellent  maps  of  interesting  portions  of  the  state,  the  last,  a  *  Map 
of  the  Southern  Goldfieldaof  the  Transvaal  *  (1 :  240,000),  ha vinj^^  i>een  published  at 
Pretoria  in  1896.  An  article  by  him  on  **  The  Kaap  Goldlielda,"  appeared  in  the 
Proceedings  (1888,  pp.  4a8-44e),  and  another  on  the  **  Zautpansberg  Goldfi©ld«,"  in 
the  Qeotjra-phical  Journal^  vol  i.  1893,  pp.  213-237. 

Besides  maps,  Mr.  Jeppe  published  a  'Transvaal  Year-book  and  Almanac/ for 
the  lirtt  time  in  1877,  which  abounds  in  useful  geographical  and  statistical  infor- 
mation.    Mr.  Jeppe  was  an  liooorary  corresponding  me nber  of  our  Society. 


i 


*  *  Original  Map  of  the  Transvaal,  or  Suiuth  African  Republic,'  sciile  1 : 1,850,0(10, 
t '  Map  of    the  South    African    Republic,   and    the     Sarroandiog    Tcrritoriei,* 
1 : 1,850,000.     Pretoria,  1877. 

X  *  Map  of  the  Transvaal, or  South  African  Republic/  1  :  l,OD0,OOO.   Lon<ion  :  Dulau. 
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A  New   Mountain  Ancroiti  Barometer. 

^IiLMtjaBAT  publiBhed  io  1691  &  pamphlet  ('  lioir  to  Use  tbe  ADoroid  BAfometer/ 
8?o,  pp.  61 :  Joha  Murray,  Albemarle  Street,  London),  which  gave  some  of  the 
rofidts  that  had  been  obtaiDed  from  Dumeroua  comparisooB  of  the  aneroid  agaiaat 
tbe  mercoml  barometer,  made  by  me  between  tbe  years  187S>  and  I^IKX  The 
earlier  of  these  comparij^ons  were  made  out-of-doora  up  to  a  height  exceeding 
20,000  feet ;  and  the  later  ones  were  made  in  the  workshop  down  to  a  pressure 
of  14  itjchea,  which  is  about  what  one  may  expect  to  experience  at  the  height  of 
20,770  feet  above  the  eea. 

Tliese  comparisons,  or  experimenia,  brought  out  certain  facte.  It  was  found 
tbt  oil  aneroida  which  were  tested,  upon  being  submitted  to  diminution  in  atmo- 
fpberio  pressure,  lost  upon  the  mercurial  barometer.  It  was  found^  if  an  aneroid 
WHplaoed  under  the  receiver  of  an  air-pump  (ha?  lug  a  mercurial  barometer  attached, 
a  way  that  one  could  cause  simultaneous  reduction  lu  pressure  for  both 
i)f  that,  although  the  aneroid  might  for  a  moment  read  truly  against  the 
iDQCtirial  when  pressure  was  reduced  say  to  20  inches,  it  would  in  a  very  short 
time  read  lowtr  than  it  It  was  found  that  this  loss  augmented  constantly^  and 
tint  in  a  single  day,  under  a  constant  presaure  of  *20  inches,  it  might  grow  to  half 
vilmh and  evt-n  more;  and  that  the  loss  always  continutd  to  augment  for  several 
»Mb,  sometimes  so  long  as  seven  or  eight  weeks.  The  lower  the  pressure,  and 
tb»  greater  the  length  of  time  the  ditninutioa  in  pressuie  was  experitnc^d,  the 
gniter  was  the  loss  in  any  individual  aneroid. 

It  was  found  also  that  aneroids  commenced  to  recover  this  loss  immediately 
F*nfe  Wd8  restored,  no  matter  whether  it  wrb  restored  entirely  and  suddenly,  or 
gndoaUjand  partially  as  it  is  when  a  traveller  is  coming  downhill ;  and  that  in 
Qittneof  time  after  return  to  the  level  of  theaea  (or  if  kept  artificially  at  a  pressure 
cf  30  inches  or  thereabouts)  an  aneroid  might  recover  all  Its  previous  loss,  even 
altboQgb  it  might  have  experienced  very  low  pressures^  and  been  kept  at  such  pres- 
>uxe»  for  months  at  a  time.  Hence,  in  consequence  of  the  I<jas,  traveliera  or  survey  ora 
mijr  be  led  to  very  much  exaggerate  their  altitudes  (unleas  they  carry  some 
itiZkdard  for  comparison  which  will  enable  thorn  to  determine  the  errors  of  their 
Aaeroids  on  the  apot) ;  and  in  consequence  of  the  recovery  they  may  be  led  to  believe, 
tiD  return  to  the  level  of  the  sea,  that  their  aneroids  have  been  working  well  and 
tnilyj  although  they  may  have,  as  a  matter  of  fact,  been  doing  quite  the  reverse. 

The  publication  of  these  results  led  to  improvements  in  the  manufacture  of  the 
i&er(Ad,  and  some  instrumeDt»  of  tbe  best  class  which  have  been  constructed  in 
^t«  yt ars  show  a  distioct  advance  in  accuracy;  but  it  is  clear,  from  references 
which  have  been  made  quite  recently  by  travellers  to  their  aneroids,  that  there  are 
^^  which  are  still  a  loog  way  from  perfection.  Mn  E,  A,  Fiti  Gerald^  for  ex- 
■ople,  says  in  the  Geographkal  Journal^  November,  1H!J7,  '^  Our  aneroids  played 
iJinome  very  curious  tricks.  One  of  them,  on  being  taken  to  the  height  of  19,000 
^tet,  re^tered  12  ioches  " — that  is  to  say,  it  indicated  an  altitude  of  about  25,000 
*^  tad  was  about  30  per  cent,  in  error.  This  is  several  degrees  worse  than  the 
"*Mtturof  the  instrument  which  was  employed* by  Mr,  Joseph  Thompson  during 
i^iB journey  in  Morocco  in  1888,  though  even  hts  aLeroid  is  said  to  have  made  his 
lifeabarden  to  him*  One  can  well  believe  it  did  aU  that  was  imputed  to  it;  for 
*wr Mr.  Thcwnpflon'a  return,  when  it  was  tested  under  the  air-pump  at  a  pressure 
«*"«ipOnding  to  a  little  lower  than  the  height  of  Mont  Blanc,  upon  beiofj  kept  a 
*w^  at  that  preasure,  it  acquired  an  error  of  —  l'2tjT  iDch,  the  value  of  which 
^J^mxkt^  at  the  altitude  in  question,  exceeds  20OO  feet. 
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Manufacturers  have  endeavourod  to  tackle  tbc  difficulty  in  ono  way,  and  in- 
ventors have  approacbed  it  in  anotber,  The  former  have  attempted  to  abolisix  the 
fundatDental  c^iise  of  error,  and  the  hitter  see  that  aneroids  can  be  rendered  of 
frreater  gervice  in  the  measuremeDt  of  altitudes  by  shorteniDg  the  length  of  time 
that  they  need  he  exposed  to  the  inliuence  of  the  atmoaphere*  The  most  recent 
experimental  aneroid  which  baa  beea  constructed  with  this  view  h  the  invention 
of  Colonel  H.  WatkiD,  c.b,,  chief  inspector  of  position-fiading  in  the  War  Depart- 
ment. 

Tn  introducing  it,  Tolonel  Watkio  paid  iu  effect,  though  not  in  these  words, 
**  You  I'koint  out  that  all  aneroids  lose  upon  the  mercurial  barometer  when  submitted 
to  a  diminntion  of  pressure;  that  this  loss  is  large  when  pressure  is  much  dimin- 
ished ;  and  that  the  loss  continued  to  augment  for  soveral  weeks.     It  is,  you  say^ 
apparent  that  the  extent  of  the  loss  which  will  occur  in  any  aneroid  upon  the  mer- 
curial barometer  on  being  submitted  to  a  diminution  in  preasiire  depends  (1)  upon 
the  duration  of  time  it  may  be  submitted  to  diminiahed  pressure,  and  (2)  upon  the 
amount  of  the  diminution  m  preesuro  ;  and  that  it  follows  that  the  errors  which 
will  be  roaoirested  by  any  particular  aneroid  will  be  greatest  when  it  is  submitted 
to  verv  low  preasurcB  for  loog  periods.     Accepting  this  as  a  correct  statement  of 
facts,  I  propose  to  construct  an  aneroid  barometer  that  can  be  put  in  action  when 
required  J  aud  *  put  out  of  gear  *  or  *  thrown  out  of  action  *  when  it  is  not  wanted 
for  use ;  and  1  propose  to  construct  it  in  such  a  way  that  it  shall  not  be  eipo«©d  to 
the  influence  of  viinatioosin  atmospheric  pressure  when  it  i&tjut  of  action — in  short, 
that  no  variatitns  in  atmospheric  pressure,  however  large  they  may  be^  shall  produce 
any  effect  upoo  it  except  at  the  time  when  it  is  put  in  action  for  the  purpose  of 
takiDg  a  reading.''    The  following  description,  supplied  by  Colonel  Watkin,  explains 
the  manner  in  which  this  is  done  : — 

**  In  order  to  relieve  the  strain  ou  the  mechanism  of  the  aneroid,  and  oidy 
permit  of  its  being  put  iuto  action  when  a  reading  is  required^  the  lower  portion  of 
the  vacuum-box,  itialead  of  being  a  fixture  (as  is  the  case  with  ordinary  inatru- 
ments),  is  allowed  to  rise.  Without  entering  into  details  of  construction,  this  ia 
effected  generally  by  attaching  to  the  lower  portion  of  the  vacuum-box  a  screw 
arrangement,  actuated  by  a  fly  nut  on  the  outside  of  the  case,  Undor  ordinary 
conditions  this  screw  is  released,  and  the  vacuum-box  put  out  of  strain.  When  a 
readiug  is  required,  the  fly  nut  is  screwed  up  as  far  as  it  will  go,  thus  bringing  the 
instrument  into  the  normal  condition  ia  which  it  was  graduated." 

At  irst  mention  this  idea  did  not  appear  promising^  as  it  seemed  that,  however 
quickly  an  observation  might  be  made,  the  aneroid  would  be  losing  upon  the  mer- 
curial all  the  time  that  the  reading  was  being  taken ;  that  when  the  aneroid  should 
be  thrown  out  of  action,  this  loss  would  be  shut  up ;  and  that  when  readings 
should  be  tftken  on  succeeding  occasions,  the  loss  which  would  occur  during  them 
would  accumulate ;  and  that  this  would  go  on  until  at  length  the  error  would 
become  almost  or  quite  as  serious  as  in  an  ordinary  aneroid.  I  was,  however,  very 
urgently  required  to  give  the  instrument  a  fair  trial  in  the  field ;  and  after  satisfy- 
ing myself  that,  when  thrown  out  of  action,  it  was  not  affected  by  variations  in 
atmospheric  pressure  (amongst  other  ways,  by  keeping  it  for  six  weeks  under  a 
receiver  in  which  pressure  was  maiutained  constantly  at  17  inches),  I  commenced 
to  compare  it  against  the  mercurial  barometer  in  SwitsorLmd  in  last  September, 
having  intentionally  refrained  from  taking  a  reading  for  six  weeks  further,  after 
it  was  released  from  the  air-pump,  in  order  to  obtaiti  confirination  of  the  opinion 
that  it  was,  when  thrown  out  of  action,  actually  impervious  to  the  influence  of 
variatiuns  in  atmospheric  pressure, 

I  commenced  these  comparisons  at  Zeimatt  on  September  3  (the  height  of 
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Zerault,  Rccordidg  to  the  8\v!bs  Federal  Survey,  ia  5515  feet),  and  between  the  3rd 
and  the  Sth  took  twenty-one  readinj^s — that  is  to  say,  tlic  aneroid  waa  put  !a 
action  and  was  thrown  oat  of  action  twenty-one  times  in  the  above-tneatioDed 
j<riod.  I  was  interested  to  obaerre  whether  the  accumulalion  of  lose  would  take 
pl»ce*  It  did  occur,  hut  the  total  amount  was  small.  The  aneroid  had  a  plus  error 
of  0*122  of  an  inch  the  first  time  it  was  used,  and  this  waa  reduced  to  +  0'069  of 
an  inch  at  the  last  reading^.  Thus  there  was,  on  an  average,  a  Iom  of  0*00252  (or 
t&Pi)  ^^  ^^  i°^^  ^^  ^^^^  occasion  that  a  reading  was  taken. 

On  September  9  I  carried  the  barometers  to  the  top  of  the  Gomergrat,  hut 
diverged  from  the  way  up  to  the  summit  of  a  minor  peak  called  Gugel  (8.  F. 
Surrer,  B882  feet).  The  error  of  the  aneroid  at  Zermatt  at  the  last  reading  waa 
4006flof  an  inch,  and  on  the  top  of  Guf^el  it  was  4-0'0o7,  or  fgjg-  of  an  inch. 
The  difference  of  level  between  the  stations,  it  will  he  seen,  was  3667  feet. 

From  the  top  of  Gugel  I  came  down  for  lunch  to  the  hotel  called  the  HifiTelhaus 
($.  P,  Survey,  8429  feet),  and  there  the  error  of  the  aneroid  was  +0041  of  an  inch. 

From  the  Riffelhaus  I  went  to  the  top  of  the  Gornergrat  (S.  F,  Survey,  10,289 
^i\  ind  at  4.20  p.m.  the  error  of  the  aneroid  appeared  to  be  -  0-052  of  an  inch. 
IbereRdin^is  were — 
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-0-051 
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I  »is  not  satisfied  with  this  comparison.  The  sun's  rays  had  been  pierciDgly 
l>otdtiriDg  the  ascent,  and  the  mercurial  barometer  had  iaeen  unavoidably  exposed 
to  them.  When  set  up  in  the  shade,  Its  sensitive,  aitached  thermometer  speedily 
^It  up  the  temperature  of  the  air.  It  fell  to  55*5  Fahr.,  and  would  not  fall  lower. 
i^Dt  tht  mercury  in  the  barometer  continued  to  fall  lon^  afterwards^  because  It  was 
^  cooled  down  to  the  temperature  of  the  air.  It  is  not  improbable  that  the 
tetDpenture  of  the  mercury  in  the  barometer  was  as  high  as  75°  Fahr.  at  the  time 
It  tu rend.  AssumiDg  that  this  was  the  case,  the  following  would  be  the  correct 
coai|*ri8on : — 


Mm*. 


mercury. 
75^ 
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inch. 
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Oa  my  return  to  Zermatt  after  a  descent  of  41174  feet,  I  was  curious  to  ohaerve 
»i«l  literal  ion  there  would  be  in  the  error  of  the  aneroid.  At  the  last  reading 
fcior  to  starting  it  had  been  +0'0<j9  of  an  inch,  and  at  the  first  one  taken  after  the 
r^^niit  was  precisely  the  same  I  More  astonishing  thnn  this,  the  mean  of  eight 
^iogs  taken  on  the  four  following  days  (September  10  to  13)  came  out  +0*068 
of  Wi  inch. 

On  September  13  I  went  again  to  the  Gornergrat ^  and  between  12  and  3  rea<l 
t))e  birometer  three  times.     The  following  figures  show  the  means  of  the  three 
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This  supported  the  opinion  that  the  reading  on  September  9  was  taken  too  soon, 
*oa  that  the  temperature  indicated  by  the  attached  thermometer  was  lower  than  the 
t«ODpsratiire  of  the  mercury  in  the  barometer.  The  mean  of  two  comparisons  at 
2ernu«t  after  this  second  visit  to  the  Gornergrat  gave  as  the  error  of  the  aneroid 
+0<k30of  an  inch. 

I  then  went  down  the  valley  of  Zermatt,  and  stopped  successively  for  several 
^J*  It  each  of  the  three  villages,  Randa,  St.  Nicholap,  and  Visp.     At  Haoda 
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(S.  F.  Survey,  4741  feet)  I  made  six  comparisons  on  three  days,  and  the  mean 
error  of  the  aneroid  came  out  0*000.  At  St.  Nicholas  (S.  F.  Survey,  3678  feet)  I 
took  five  readings  on  three  days,  and  the  mean  error  was  —  0'019  of  an  inch ;  and 
at  Visp  (8.  F.  Survey,  2165  feet)  I  took  three  readings  on  two  days,  and  the  mean 
error  was  -0-006. 

I  then  thought  it  would  be  well  to  submit  the  aneroid  to  a  sharp  and  sudden 
diminution  in  pressure,  and  took  the  train  back  to  Zermatt  to  see  what  would 
happen  through  a  rise  of  3150  feet,  made  in  2  hrs.  20  min.  At  the  last  reading 
at  Visp  the  error  was  —0*002  of  an  inch,  and  at  Zermatt  I  found  it  was  +0*011. 
On  return  to  Visp,  the  mean  error  of  five  comparisons  made  on  three  days  was 
+0-017  of  an  inch ;  at  Sierre  (S.  F.  Survey,  1765  feet),  five  readings  on  four  days 
showed  a  mean  error  of  -  0*010,  and  the  mean  error  of  the  last  two  comparisons, 
made  at  Geneva  (S.  F.  Survey,  1227  feet),  amounted  to  -0*030  of  an  inch.  From 
September  9  to  October  17  the  aneroid  was  put  in  action  forty-four  times,  and  its 
loss  upon  the  mercurial  in  that  time  amounted  to  0-099  of  an  inch.  A  plus  error 
of  0^9  of  an  inch  at  Zermatt  was  changed  into  a  miuus  one  of  0*030  of  an  inch 
at  Geneva.  This  was  equivalent  to  a  loss  of  000225  (or  tzH^o)  ^^  ^  ^^^  ^ 
each  occasion  that  it  was  used. 

The  remarkable  nature  of  these  figures  will  be  apparent  to  any  one  who  has 
acquaintance  with  the  barometer,  and  especially  to  those  who  have  used  aneroid 
barometers  in  the  field.  Upon  two  occasions  Colonel  Watkin^s  instrument  read 
80  truly  against  the  mercurial  that  I  was  unable  to  detect  any  discrepancy  between 
the  two  instruments.  At  Kanda,  the  mean  of  six  readings  gave  as  a  result  no 
error.  Stress  need  not  be  laid  upon  these  happy  agreements.  It  is  more  to  the 
purpose  to  draw  attention  to  column  G  in  the  following  table.    If  the  eye  is  run 


A 

B 

C 

D 

K 

F 

'          G 

Merc.  Ixar.  i 

Watkin'i 

Number 

Mean 

Plftceof 

Date. 

Altitude. 

reduced 

mountAin 

of  obaer- 

error  of 

observation. 

1898. 

Feet. 

tu  32-  F. 

aneroid. 
Inchen. 

vatiuns. 

;    aneroid. 

inch. 

Zermatt      

Sept.  :j-s 

r>,H15 

25M)0f; 

25096 

21 

+0090 

TopofGugcl 

i> 

S,S82 

21i»6:^     ! 

22-020    1 

1 

+0  057 

Ritfelbaus 

»»               >1 

s,42y 

22:^19      i 

22-360 

1 

+0-041 

Top  of  Gomergrat 

10,289 

20-872  (?) 

20-820 

1 

-0-052(?) 

Zermatt      

.!   lo-i:! 

5,:n."» 

24:112      i 

24-980 

8 

+0068 

Top  of  Gornergrat 

i:j 

KViSl) 

20-721J      1 

20-717    1 

3 

-0012 

Zermatt      

M   i:J-I4 

5,:ii.-> 

,  24-917      ; 

24.947    i 

2 

+0-030 

Banda         

„    15-17 

4.741 

25087 

25-687 

6 

0000 

St.  Nicholas 

„    17-22 

3,i;7S 

,  2(;-44:{ 

26424 

."» 

-0019 

Visp            

„    2J;-21» 

2,165 

27-726 

27-720    ' 

,3 

-0  006 

Zermatt      

30 

5,S15 

24-47:)     ' 

24492    i 

2 

+0017 

Visp           

Oft     4-7 

2,165 

27-890 

27-907    i 

5 

,  +0  017 

Sierre          

„     J»-12   , 

1,7«;5 

2S-i:u     I 

2SL21     ; 

5 

-0010 

Geneva       

.,   l:{-17 

1,227 

2s  j;;2     ' 

28  802    1 

1 

2 

-0030 

down  that  column,  and  neglects  the  hundredths  aud  thousandths  of  an  inch,  it 
will  be  seen  that  it  reads  O'O  from  tirst  to  last !  Better  results  might  have  been 
attained,  aod  I  believe  would  have  been  attained,  if  the  readings  had  been  taken 
with  greater  rapidity.  Attention  must  be  i)aid  to  two  points  when  employing  this 
instnunent.  The  first  is  to  keep  it  constantly  shut  off  from  the  ioHuence  of  the 
atmosphere,  except  fit  the  times  when  readings  are  to  be  taken ;  and  the  second  is 
to  take  tlie  readings  as  quickly  as  possible. 

Finally,  I  feel  confident  that,  in  the  hands  of  those  who  will  give  the  requisite 
attention,  extraordinary  results  may  be  obtained  from  Watkin's  mountain  aneroid 
in  observations  made  for  altitude,  and  in  determining  differences  of  level. 


CORRESPONDENCE. 

\  comparisons  were  made  against  a  motintaiQ  mercurial  barometer,  Fortin 
kdpl&f  whicli  was  graduated  to  read  on  the  vernier  to  ^.^^  of  an  incb»  and  by 
eitiiDfttion  could  be  read  to  y^Vi^*  Before  starting  in  July^  this  barometer  was 
compared  i^inst  its  maker^a  standard,  and  it  was  found  to  bave  no  error.  On 
rvftaro  In  October  it  was  again  examined  and  compared,  and  it  was  found  that  it 
had  not  taken  in  any  air. 

The  aneroid  which  was  observed  was  4^  inches  in  diameter,  and  was  divided  feo 
<\'05  of  an  inch.  Its  scale  ranged  from  31  to  17  inches,  and  it  weighed  when  in 
iti  leather  sUng  case  2^  lbs.  It  was  made  by  Mr.  J.  J.  Hicks,  8,  Hatton  Garden, 
[Aneroids  of  this  type  will  be  called  Watkio'd  mountain  aneroids^  as  they  are 
illy  devised  for  mountain  travellers  and  for  survey  work  amongst  mountains, 

Edward  Whympib* 


The  Geographical  TerniM  *' Tirah"*  and  ''Afghanistan.'' 

Wftu  jour  permission,  I  should  like  to  be  allowed  to  make  a  few  remarks  in 
««roction  of  some  errors  contained  in  the  '*  Tirah  "  article  by  Colonel  Sir  T.  H* 
Holdich,  c,B»,  which  appeared  In  the  October  number  of  the  jQuma\  and  regret 
thitl  have  been  unable  to  address  you  before  on  the  subject,! 

The  word  ^^Ti-rah"  has  been  known  for  centuries  past  as  '^a  geographical  term./* 
*nd  ita  original  inhabitants^  who  were  Tajztks,  and  not  of  the  Afghan  race,  are 
tiuwa  to  history  as  TJ-rihis,  who  spoke  a  distinct  language  called  Ti-rsihi  after 
*heia.  At  the  commencement  of  Akbir  Bidshah's  reign  there  were  no  Afghans 
in  Tl*rib,  and  the  Afridi  Afghans  were  then  located  elsewhere, 

**  AfridiHan^  is  a  recently  coined  English  term,  like  '*  Kakuristan/'  *'  Wuzeris- 
tint"  **  Vaghistan,"  and  the  like,  and  is  unknown  to  the  people  themselves. 

M  p.  354  of  the  article,  the  author  says,  *'  Afghanistan^  to  begin  wUh,  ia  a 
wmvfhich  w€  have  applied  to  the  kingdom  raltd  hg  (he  Amir.  It  is  not  a  geo- 
graphiml  term  r«:cgnized  hg  the  Afghans,''  I  can  assure  him,  and  also  show 
him,  that  that  geographical  term  has  been  known  and  recognized  **from  time 
immemorial"  almost.  It  is  constantly  mentioaed  in  history  and  geography /or 
^M  last  tigJii  hundrei  gears  and  more,  ai  may  be  seen  by  referring  to  the  history 
of  ihu*UFazl*i*Baihak!,  written  in  1050  of  the  Christian  Era,  and  in  that  of  the 
Gtrdsizi,  written  a  few  years  after ;  and  so  on,  down  to  the  present  day,  in  every 
*ork  almost,  treating  on  that  part.     What  **  Afghariiatiiti "  means  may  he  seen 

f   frnamj  •Kotes  on  AfghinisUin,'  etc.,  pp.  453-168. 

f  Ai  to  the  statement  that  **  Afghan  ii  not  the  ethnographical  distinction  of  that 
i^'i^f^*  I  can  also  show  that  it  is  used  along  with  the  term  AfghiloistilEi  from  the 
lime  these  people  are  first  mentioned  In  history,  just  nine  hundred  t/ears  ago,  as 
pw(Tedfpom  the  writings  of  APCJtbi,  in  the  "Tdrikh^i-Yamim,**  who  was  minister 
<«f  the  ninth  Samiui  ruler,  Amir  Nub,  who  ascended  the  throne  in  U57  a. a,  and 

Afghins  generally  call  themselves,  particularly  in  their  owo  country  and  among 
***8lielveB,  Pushtun  and  Pushtanab  j  and  tho^e  oulg — whether  at  home  or  abroad— 
'^ow  mother  tongue  is  the  Push  to,  are  Pushtiins  or  Afghdns-  But  the  fact  of 
■Peking  the  Push  to  language  no  more  makes  a  man  an  Afghdn  than  it  makes  an 
•^liBhinan  speaking  Hindustdni  a  Hindu,  Some  mongrel  tribes,  of  little  or  no 
•Wtttot,  in  the  north-west  of  the  Pauj-ab,  would  greatly  like  to  be  accounted 
'^stioi  or  Afghiins,  which  names  refer  to  one  and  the  same  people. 

*•  27i<  Afghani  *^  do  not  '*  call  tkemsehes  Dtirdnis ; "  only  a  portion  of  them  do 
*>.   The  Durrania  are  but  an  offshoot — but  now  become  a  very  nuoaeroua  one— of 
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tbe  Taiin  Afghans  ;  and  for  centuries,  and  down  bo  one  buudred  and  twentj-firM 
years  ago,  at  the  time  of  Ahmad  Sbah,  the  AhdiiU,  who  assumed  the  title 
•*  Diirr-i-Dorrin,^  or  **  Pearl  of  Pearla,"  they  were  known  only  as  the  Abdilis.    Fron 
Ahmad  Sbdb^s  time  they  assumed  the  name  of  Darriinis*     The  AbdiUia  conaist  o' 
three  main  divisions;    the  Sodozi,  the  royal  division  or  Bub-tribe;  the  Birakzi^ 
to  which  the  present  Amir  belongs ;  and  the  AIizi«    All  these  contain  name 
branches,  and  these  alone  constitute  the  Durrani  Afghaoa. 

I  may  also  mention  that  *'  Sawdti/*  "  Buner*w41 "  (such  a  word  aa  **  Bonerwhal ' 
ia  unknown),  and  "  Bajawri/*  are  not  the  names  of  any  tribes  or  portions  of  trib 
of  Afghans,  but  are  merely  applied  to  those  Afghdos  who  Inhabit  those  tracts,  ju 
as  the  people  who  inhabit  the  Panj-ib  aro  Panjdbis,  those  of  Sind,  Slndia,  and  thoa 
dwelling  in  LondoQ,  Londoners. 

Respecting  the  geographical  account  of  Tirdb,  I  have  only  to  remark  that  it  i 
not  eurprising  that  "  neither  Alexander,  nor  Mahmud  of  Ghazni,  nor  Baber  (Bihar  ?  ^, 

nor  Ahmed  Abdallah  '^ — and  Timiir  and  half  a  score  of  others  might  be  added 

"were  attracted  to  entangle  themselves  among  the  difficult  passes  about  Tirah»'' 
when  they  had  the  choice  of  several  far  easier  routes.  "Ahmed  Abdallah"  i^^fl 
unfortunately,  unknown  to  fame.  It  is  only  the  English  who  always  choose  tLm^ 
most  difficult  routes.  I  may  mention,  however,  that  the  troops  of  Akbar  B4dflh^li 
traTersed  Tirih  in  all  directions  from  time  to  time,  in  pursuit  of  the  schismatic— — 
the  •'Mahdist/*  in  fact — Pir-i-Roehao,  alim  Pir-i-Turik^  and  his  followers,  amoQg 
whom  were  the  Tirdhi  Tajziks,  from  which  period  the  ruin  of  the  latter  commencotflt 
and  they  finally  disappeared  therefrom,  and  the  Afridi  Afghdns,  who  are  no  m<»re 
**  Bajpuis  *'  than  they  are  Turks,  Greeks,  or  Chiueae,  first  obtained  poeseaaiq 
Tirah,    See  my  *  Notes,*  p.  391. 

H.  G,  Ravebtt,  Majo 
Norember  10, 1898. 
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SESSION  1898-1899. 

Second  Ordinary  Meciimj^  Mondtt^,  November  28,   1898. — Sir  ClkMEJTTS-^ 
Mabkham,  K.C.B.,  President,  in  the  Chair. 

ELBcnoifB. — Louis  J,  Abraham*  ;  Sir  C.  Thomas  D^ke  Adand^  Bart ;  Limi* 
Htnr^f  S,  L*  Afford  {Royal  Scots  Fusiliers) ;  H,  Aris^  M.A,  Cani^jth. ;  Jlev,  Arthtif 
Baldwin;   W^liam  Bruce  Bannerman  ;  Thomas  Barron  (Otoht<iicaI  Surveyor  Uy 
Egyptian  Ooifernment)  ;  Hu/jh  J.LleiceVyn  Beetdndl;  Chai^lea  BciheU ;  Lord  Ba*Q 
Blackwood;  Frank  M,  Bladen;  Lieitt,  H.  Acton  Blake,  B.N.B.  ;  Stanley  Bi^d, 
F.B.aS,;  Gilbert  Edward  Brooke,  B,A.   Cantab,,   L,R,C,F,,  LM.CS.;  Edgar 
Brooks;  Colonel  Louis  F,  Broum^  B.E. ;  Ft^nk    Thomas  BnlUn  :  John  Butler^ 
F.B,T^,A.;  John    Campbell- Thomson,   C.K ;  John  Kirk  Child;   Edwin  Chd 
M,D.;  J.  Lester  Clark ;  W.  H*.  Colh,  J/.  J,   Oxon,,  FCS, ;  Norman  Alexan^ 
Lindsay  Cockell ;  Geo,  Kynaston  Cockerill  (Lieut,  28ih  Punjab  Infantry};  J< 
Boyd    Cities;   Rev,    William  Copeland;  Captain   Arthur  Robert  Denne  (Ifidit 
Staff  Corps) ;  Lieut,  li,  De  Free  \ Royal  Horse  Artillery) ;  Arthur  Viday ;  J?< 
Frtderick  IF,  Barrow  Dorset ;  Sievers  Drewitt ;  Sir  John  Evans^  K,C.B.^  Dj?,L 
Thomas  Ernest  Preston    Gardner;    William   Henry    Gardner;   Albert   Edwa 
Garrett;    Edmund  Johnston    Gar  wood  ^  M,A,^    F.G.8,:    Captain  El  mitt  G< 
(Antrim    JriiVrrtA:    Wilham   Henry    Gleaddl ;    Hairy    Co^d,    C.E, ;    G\ 
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Ooodland ;  Btv,  6.  Gvldiug-Bitdt  M.A, ;  Leonard  Qorringe ;  Frederick  K  Qriw 
linton  {Surpeyor-Oen^al  of  Ctiflon) ;  Captain  Bertrand  Evelyn  Melliah  Ourdon, 
J},S.O,  (Indian  Staff  Corps);  Count  Leigh  JIamong  ;  Henry  Handcock ;  Alfred 
Oroven  Harrison;  Colonel  JL  FL  Harvey- Kelly,  1,SJ\;  William  Axel  Eerty ; 
Dudley  Francis  Amelius  Mervey ;  Wm,  Tyrrell  Oshorn  B.  Bewett ;  Hiram  MUliken 
BiUer^  M.Dt ;  James  John  Hills ;  Nicholas  Eillyer  ;  Francois  Hopp  ;  Conimandtr 
William  Van  Sittart  HoimrdfB.N.  ;  John  Ilampdtn  Jackson;  J,  W.  Jamieson  ; 
Montague  George  Jessett ;  Heinrkk  Wilhelm  Ferdinand  Kayser ;  JRudolph  Kohn- 
stamm  ;  Oeorge  James  Malcuhn  Kearton  ;  Walter  G,  Klein  ;  Roger  Francis  Lambe  ; 
Abraham  Kingsley  Macomher  ;  Captain  W.  i>.  McSwiney  (7th  Dragoon  Guards)  ; 
Sam  Mavor ;  Sidney  Mayers ;  Robert  Mitfordy  J. P.;  Frederick  Rice  Markham  ; 
B^  Dorsey  Loraine  Mohun  ;  Robert  Allan  Moon  ;  Lieut.  Donald  I,  Munro,  R.N,; 
Frank  Naumann;  Charles  AlbeH  Neuman ;  Charles  Andrew  0*Brien ;  Lieut,- 
Cokmd  C,S,  Parsons, R* A,;  E, Hope  Fearse;  John  Wyatt  Feters;  G,  Bettesworth 
Figgatt;  William  Frederick  Foccck ;  Captain  S*  H,  Foivell,  R,E, ;  Captain  John 
S,  Furvis,  R,E, ;  Julian  Ralph  ;  Arnot  Reid ;  R.  Nevill  Roberts ;  T,  J>  Robertson  ; 
Robert  W,  Rogers,  FkD.,  D.D. ;  William  Sandover ;  Major-General  G,  H, 
Baxion ;  Leveson  Edward  Scarth,  M,A, ;  Lewis  Boyd  Sebastian^  M,A* ;  George 
William  Shaw ;  Lieut,  Hugh  T.  G,  Stack,  i?.*V. ;  Clement  Locke  Smiles ;  Edwin 
Smith ;  Lieut.^Colond  Edioard  Ouy  Seilhy  Smyth ;  Surgeon-Major  George  Frederick 
Alexander  Smythe  (Anny  Medical  Staff)  ;  Lieut,  Richard  Sparrow  (7th  Dragoon 
Owsrds) ;  Alexander  Young  Spearman  (Isi  Batt,  Royal  Warwicks) ;  Captain  E, 
A,  Stanton  (Oxfordshire  Light  hifantrg)  ;  W,  H,  Stuart;  Dimitri  N,  Tadros; 
H^o^nas  E,  Thickpenny ;  Lieut,  C,  TyldeH'I\itten8<m,  R,E,;  Theodore  Gustav 
Wanner;  William  J.  E,  Warring- Stone.  M.A, ;  Fro/,  W,  W,  Waits  (Mason 
College);  Percy  G,  B,  Weitm€icoU ;  Arthur  M,  White, 

The  President  said :  llie  very  long  list  of  new  Fellows  we  have  lieard  read 
to-night  IB  of  course  a  subject  of  congratulation  to  us  ;  not  only  are  our  numbert 
increasing  rapidly,  but  the  intelligent  interest  that  the  Fellows  take  in  the  work  of 
the  Bocietj  is  also  mcreaslng  rapidly*  as  shown  by  the  numbers  that  come  to  oonsiiit 
our  map  oollection.  This  year  there  have  been  a  thousand  more  than  there  wert^ 
last  year,  and  last  year  there  were  a  thous.iQd  more  than  the  year  before  that. 

The  paper  read  was : — 

♦•  A  Year  on  Christmas  Island."     By  Cbae.  W.  Andrews,  B.ac,  F.o.g, 


Tliird  Ordinary  Meeting,  December  12,  lB98,^Sir  CLEMEifTS  Markham,  k.c.b., 
President,  iii  the  Chair, 

Electionb. — Lieut,  P.  B,  Osb&rn  (Oxford  Light  Infantry);  George  Rooke 
Penrose,  M,B,;  Lieut,  T,  E,  Scott,  D,S.O.  (3rd  Sikhs);  Herbert  G,  SkUl ;  Henry 
Watts. 

Mr.  John  Babbow. 

The  Prestdint  said ;  Before  commencing  the  business  of  the  evening,  I  cannot 
help  alluding  to  the  death  of  onr  old  friend  ^fr.  John  Barrow,  of  which  I  have  only 
just  heard.  He  was  the  father  of  our  Society^  being  the  senior  member,  and  he 
died  at  the  great  age  of  91.  In  former  years  he  was  a  very  active  member  of  the 
Society.  He  was  the  son  of  Sir  John  Barrow,  in  whose  rooms  at  the  Admiralty 
the  committee  met  which  formed  this  Society  in  1830,  John  Barrow  foOowed  in 
his  father's  footsteps.  He  was  secretary  of  the  old  Raleigh  Club,  which  led  to  the 
founding  of  this  Sctciety^  and  he  always  took  the  deepest  interest  in  it.     Above 
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ally  he  was  tbe  frieDd  of  naval  otHoers,  and  mtinj  of  them  of  an  earlier  generatloa 
owed  a  great  deal  to  John  Battow,  more  eapecially  all  arctic  otticers,  who  received 
from  him  every  sort  of  help  aod  kmdnesH. 

The  Paper  read  was : — 

*•  Exploration  in  the  CaTOline  Islaods/'    By  F.  W.  Chtistian. 


GEOGRAPHICAL  LITERATURE  OF  THE  MONTH, 

Additiom  to  the  Library. 

By  HUGH  ROBERT  MILL.  D.So.,  Librarian,  H.G.S. 

The  foUowiog  ahhr^fiationa  <it  iionn«  and  the  a4iootiTei  derived  from  them  are 
employed  to  indioat©  the  aoiajoe  of  articles  finom  other  pablioationa,  Qeograplneal 
named  are  in  each  caae  written  in  fall  :«- 


A.  =  Aoademy^  Academio,  Akademie. 
Ann.  =  Annalii,  Annaleai  Annalen. 

B.  =  Bnlletin,  Bollettitio,  Boletim. 
Oohl^  Gommeroe,  GommemiaL 

0.  Bd.  =  Comptes  Bendus* 
Erdk.  =  Erdkunde. 

Q.  =  G^eographVt  Geo^raphle,  Qeografla, 
Qet,  =  GeBellaohafl 

1.  i^  Institute,  Inititntion. 
Iz*  —  l2v©Btiya» 

J.  =  JoumaU 

M,  =  Mitteilnogen. 


Mag.  ^  Magazine* 

P,  ^  Prooeedlngi. 

R.  =  RoyaL 

Rev,  —  Review,  Revne,  Revista. 

Sv  ^  Sooiety,  Sooiete,  SeUl^ak 

Sitzb.  ^  Bitsutigsherioht 

T,  =  Traneaotions. 

V.  =  Verein. 

Verb.  =  Verhandlnngen. 

W.  =  Wiaaen^ohalt,  and  oomponndiu 

Z.  ==  EeiteohriJt 

Zap.  =  Zapiald. 


On  aocooot  of  the  embi^ty  of  the  words  ociavo,  quarto,  eto.,  the  tize  of  books  in 
the  lilt  below  ia  denoted  by  the  length  and  bread tn  of  the  cjover  in  Inches  to  the 
nearest  half-ineh.     The  aizo  of  the  Journal  is  10  x  6|. 

A  isieetion  of  the  werka  in  this  list  will  be  nolioad  eUe where  in  the  ''  Jenmal." 


Alps— Olaoisri. 


EITROPl. 

Forel,  Lng^eon,  and  Mnrst, 
JahrlK  Schtmizfr  Alpinclulj  83  (1897-98):  241M26L 
1,1*8  variations  periodiques  dcfl  glaciort*  di?»  Alpea.     Par  Dr,  F.  A.  Furel,  Dr.  5I» 
Lugeou,  E.  Muret.    Dix*hniti<»iiie  rapport,     1897.     With  Map. 

Anitria.  Nineteenth  Ceuhmj  H  (1S98) :  9:*7-y70.  liitsow. 

The  Bohemiflu  Qnestion*     By  Fraticla  Count  Liitziiw. 

Austria — Earthqnakei.  Becke, 

SiUh.  h.  A.W.  Wien  108,  Abtli.  I.  (1897):  4fi-59,  10^-110, 
MittheiluDi^en  der  ErdliebeD-ConimiseioD    iler    kaiaerlichen  Akadenaie  dtT  Wi»- 
deiiAcbalteii   iti  AViiu.     IL     Berirht  Tiber  das  Erdbi^lieu  von  Bni\  am  H  Novi  inbi-r 
189t>,  von  FriL'drkh  Bccke.      With  Sketch -imip,— lit  Beiieht  iiUr  daa  Erdbebtn 
vom  5  Jiinuer  lb97  im  pudlichen  Bohmorwald,  voii  Prof.  F.  Be<*ke,     With  Sketch- 

Anitria— Earthqnakes.    Sitz,  L  A,W.  Wkn  106,  Ablh.  I.  (1897):  467-486,        HazeUe. 
MitthmluBgiii  dtfr  Eri  I  be  bt-tj- Commits  ion  dtT  kaibf  rlitheu  Akademio  dcr  Wism  n- 
»chftften  in  Wien.     l\.     Btrifbt  ul»er  die  im  Trioater  GobiotL'  lieolmebteten  Eid- 
bebeij  vom  15  JuH,  3  August  imd  21  hie|>tembL'r  LS07*     Von  Kduard  Mtizetle. 

Anatria— larthqnakes.    Sitz.  k,  A.W.  Wfen  106,  Alitb.  L  (1897):  20-4 V       Mojaaevics* 
Jlitthcniungen   dor   Erdbeben-Ctunmission  drr  kait»wlicbtn  Akademie  der  "Wia- 
ainet^liuftin  in  Wkn,     I.    Berichte  iibcr  die  OrgnniBation  der  Erdbebenbeebach- 
tung   nebst  MittbeiUingtrn    iibtr  walm-Dd  ilea  Jaiires    189G    erfolgte   Erdbebon, 
zueftmmengeslollt  von  Dr.  Edmund  v.  Mojuisovics. 
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— Himgary— Carpathiaiu.  UMig. 

SUt.  Ji.  A.W.  Wien  106,  Abtb.  I,  (1897):  188^2(ib\ 
tJeber  die  Beztehungeu  der  »ildLichen  Klippenzoiiu  zu  den  Ostkarpatbrti.     Voa    , 
Frot.  T.  Uhlig,     With  MapK  * 

InstrlA — ^VofaTlA.     DeuUche  Eunditehau  G.  20  (1898);  529-538,  Ttainpler, 

Dk      Biirghiihle    im    Punkwatkale    in     Mahren.       VoQ    It,    Trampler.       With 
lUttBirationM, 

On  wk  number  of  caves  in  the  Punkwtt  valley  examined  by  the  author  in  18tt7.     Tho 
ilhiMtrAtioQd  include  plana  of  Ihe  carea  and  dmwinga  of  bones  found  in  them. 

IftttriA. — Poland*  

AkjMitrohi  Umiejetnoftci  w  Krakowie.  Sprawozdani<?  Komisyi  Fizvografirznej. 
T.  XXXTI.  w  Kimkoffia,  1897,  Size  \t\  x  H,  pp.  xviii.,  232,  318,  and  54.  Map*, 
TnmmiUd  by  the  Acatlemy  of  Sciencet  of  Cracoit?. 

Tkie  first  article  oontaina  a  daily  meteoroloit;ical  register  for  1891>  from  a  nninbfir  of 
f^Ximm  in  Polaml,  the  second  is  a  flora  of  Poland,  and  there  ia  abo  nn  article  on  the 
geology  of  iome  districts  illuatraled  by  maps. 

iv^fetia— TjroL  Bmuutl. 

tVture  Battisti.  11  Trcnttno.  SaL'irio  di  p^PograBa  fisica  p  df  lintropogcografia. 
tftnto:  G.  Zippol,  1898.  Size  10  x  7,  pp.  viil.  and  326.  Map  and  Iilu»tration», 
Ptcftealecf  by  the  ^licAar. 

Thifl  Tolume  diBouaaaa  the  regional  geography  of  the  part  of  8outb  Tyrol  In  the 
ni'Siihbotirhood  of  Trient,  with  an  orograi^hieal  mop  of  ifie  gxinrounding  district,  and 
nimieiouB  photographB  of  mountain  scenery. 

llltic  8etu     TijdM.  K.  Ntd.  Anrd.  Genooti,  AmtleTdam  15  (1898)  :  581-056.  Tooia. 

'>>tf  de  Oofltzec  en  hare  bet^ekenU  Toor  Handel  en  Seheepvoart.     Door  W.  Tootie, 
^h  lltts  trade  of  the  Baltic  sea, 
Wvm.  C.  ltd,  127  (ISm):  641-645. 

^Diiveliea  observations  dans  la  p:rotte  et  la  rivitre  Si>utcTrtdiie  dv 

(iSel^Mquc).     Note  dc  M.  Marttl.     With  Plan, 

Britiih  tad  German  Trads, 
Rewjltu  of  British  and  German  Trade  duriDsr  the  year   J 897. 
Aimuiil  No-  2010,  1898.     Size  10  x  6|,  pp.  12.     Price  hL 

Wglria.  2.  0f4,  prdl,  Berlin  33  (1898)  :  201-2,13. 

t*»fi  Bik-Geblrge  und  «eino  ehemalige  Ver;^-letbchorung.     Von  Prof.  Dr. 
^tth  MapB, 

BalfWUL  Ikutache  nund$chau  0,  21  (1898) :  66  74. 

I^^nn*h  daa  Iskerdefil^.     Von  Friedrich  Meiuhard.     With  lUmtratianit, 
^ttwpe-TravtL 

Ccttinje  to  Windsor,     Being  an   Account  of  the  Visit  of  Kicolnw  I,.  Princu  of 

Mf*nt<?nt'gro,  to  Her  Majesty  the  Queen,  May,  18H8.    By  R.  J.  K.   1898.    Size  7  x  5, 

[^Tl    lUutttQtioni.     Pretented  by  Mri^n.  Hat€hfird  tie  Co. 

ftuet.  a  M.  I2T  (1898):  678  f  180.  ri«klJi, 

§ui  k  tectouiqne  dea  terrains  secondairea  du  sud  de  la  Moutiigue-Noire,  Note  de 
JlBeii^Nioklfes, 

^^^ae^-Corfloa,  Joaime. 

^oUection  des  GuideH-JoAunp,  Itiueraire  Oe'neral  de  hi  Fmuce.  Pur  Pjiul  Jounuo, 
*-<>rii!.  Avec  un  Appendioe^La  Corse  ii  Bicvelette.  Par  M.  A.  0»urtf't,  6  Ctirtea 
«t3Flftni.     Paris  :  Uachette  et  Cie.,  1898.    *Size  t>i  x  4^,  p[^  18,  Ixiii.,  mid  252. 

^n&IMHroiiaa.  BS.G.  Com.  Bordeaux  SI  (]8[>8)  :  }J2O^330.  Hantreui. 

'/Girrinde  do  Pauillac  k  la  mer,  le  pasaf,  le  present.    Par  M.  A.  Houtreux,    With 

'W^HiTrr  Ber.  G.  43  (1898):  241-263.  YaUee. 

^  port  du  Hayre.     Par  L.  Vullcp. 

^naw-Lorraina.  /^er,  G.  43  (1698);  321-^3:1  Antrbach. 

Ucirled^  Lomune  scms  le  due  Churle,'*  HI.  (Genird  Mercator,  Hans  van  Scliille, 
Tl>l*rry  AUx).     Par  M.  Btrtraiid  AuerWeh. 


lUnel. 

Han-aur-Lesae 

0astralL 
Forei^  Office, 


T,  Cvijic. 
Mflnhard. 
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Tn3ii»—m%WT%  B.5.a  Com.  Bordeaux  21  (1898):  352-359. 

I^  vallee  de  la  NiJ?VTt\     Par  J.  V,  - 

The  resson  why  lhi§  a^mfmra lively  inslgDiflcftnt  river  was  e^lectcid  to  give  its  ttnae^ 
to  A  departiaent  is  slntc^l  to  be  Uie  gTvat  mduatrial  irijjx>rta&ce  of  the  region  it  waters  ^B 
tho  vioee  of  the  eightet^nth  century* 

Truiee^-PyreoMt.  C.  Bd.  127  (1898) :  740-742.  ]>eleb«eqii«  and  Bit 

Sur  quelques  IncB  des  Pyr^neea-Orientales^  de»  Haute B-FjTiSncoe  et  des  Biiaae§* 
Pyrenetfi.    Note  de  MM.  Andre  Delebecque  ct  Eiienne  Hitter. 

Franeo— Fjrtn^et.  M^,  S.  Sp^^ologie  8  (I8ii8)r  1-40.  T! 

1^«  Pyrtn^-^'fi  sou  terminer  (l''"  lamimgnc,  1807).  (Les  Grottee  de  Betliarran, 
E^calcre,  l,ultot»tide,  etc)    Par  M.  Armaud  Vire.     With  Flam  and  lUuttraiions. 

France — flfmthem. 

The  Boroana  on  tliK  Rivierft  and  the  Bhone*  A  aketch  of  the  Conqnest  of  Lignria 
and  the  Roman  Provinct^»  By  W.  H  (Bullock)  Ball,  London  :  3Iacmil)an^  Co„ 
imS,     Size  9x6,  pp,  X.  and  194.     Map9  and  lUuvtraiionM.     Price  G«,     PrtMnted      J 

After  an  intioductory  chapter,  the  author  deecnWs  the  military  operations  cj^ 
Hannibal  in  the  Hhone  valley  and  his  famous  crossiug  of  the  Alps,  and  tbeti  goes  on  to 
consider  the  Roman  invasion  and  oecupation  of  anuthern  Gaul,  with  a  variety  of  illca^* 
trations  of  Human  buildings  and  a  Beries  of  maps  ahowing'  the  actual  confi^'^tiratjon  *  *^ 
parts  of  the  coaat  and  its  former  outline.  The  auihoF  deals  in  details  with  Bavei 
disputed  quettioiui  regarding  routea. 

GermuLj.  DtuUche  BundMcliQu  G.  21  (1898) :  61-66. 

Die  Bilduncr  der  norddeutaeben  Fluaaayateme  und   ihrer  Stromlaufe.     Von  P. 
Htrdcn.     With  Map. 
On  the  deTelopment  of  the  river-Bystem  of  the  North  German  plain, 
Germaiiy.  M.  Ver,  Erdk.  HalU  (1898)  :  1-7.  Maea^i 

Die  Teilang  der  Elbe  bei  Magdeburg  in  den  neneren  Jahrhunderten.    Yon  Prof, 
J,  Maenae.     With  Map§, 
An  ao^ount  of  the  ohanget  in  the  bed  and  course  of  the  Elbe  in  the  immedia 
neighbourhood  of  Magdebtirg. 

Gerwaay,  Af.  TW.  Erdk.  HaUe  (1898)  r  104-187.  6«iiTil^- 

EutfficklaDgagescbicbte  der    phanerogatueu   Pilanxendeoke  del  Saalebe^irk 
Von  Dr.  A.  Schnlz, 

Girmany— Fritian  Iilanda.  Deut$ehe  Bundtohau  G,  21  (1898):  18-22. 75-80.    Ax4 
Die  Nordfrieaen.    Von  Po«taecretar  Peter  AxeUen.     With  JlluUraiion$, 

Garmany— Kortham  Plain.        (?.Z  4  (1898) :  481-508.  KeiUuM^ 

Die  Oberllachiuformen  dee  norddeutschen  Flaohlandes  und  ibre  Entatehung,  Von 
I>r.  K.  Kedhack. 

Gemiaay— Tbnriagia.        M.  Ver.  Erdk.  Ealh  (1898):  80-97.  Beitchtl. 

Dua  tburingierhe  BauerDhaiia  und  aeiue  Bewohaer.    Von  Dr.  6.  HeiicheL 

Germany— Tbnrin^.  M.  Ver,  Erdk.  Halle  (1898) :  8-79.  Schnli. 

Die  jahrlichcn  Xiedertchlagsmengeit  Tbiiringena  und  dea  Haneeimd  ihre  V«rtei- 
lang  auf  die  eioxelnen  Jabresseiten  und  Monate.  Von  Dr.  Frttz  Schnlac.  IFilA  Mapt* 

Hnngary— Bndapeat.  Bdr^. 

Publicatiouen  des  Statiatisehen  Bureaus  der  Hanpt-  und  Rcsidenutadt  Bodapest 
XXV.  3.  Die  HanpUladt  Budaj^cst  im  Jabre  1891.  Eeanltate  der  Volkabe- 
bchraibnng  und  Volki^zah lung.  \on  Dr.  Josef  v.  Koroay.  Dri iter  Band.  (Pp, 
182  and  1 62), —XXVI.  Die  Sterbliobkeit  der  Haupt*iind  Besiden^atadt  Budapest 
in  den  Jabren  1886-1890  und  deren  Ursachen.  Von  Dr.  J.  Ton  Korosy.  (Pp.  s.^ 
136,  and  206.)— XXV IL  Resultate  der  am  15.  Norember  1896  durcbg^dabrten 
Coiiicription  der  Beiolkerung  Bndaposta.  Von  J.  von  Koroay.— XXVlII.  Die 
Bantbatigkeit  in  Budapest  in  den  Jabren  1885-1895.  Von  I>r.  J.  v.  Koroay. 
Berlin  :  Puttkammer  &  Mfiblbrecht,  1898.    8ise  11x8. 

Enngary— ¥ital  Btatistiea,  Xorosy  and  tMrring. 

Die  Natalitiita*  und  MortaliliitS'  VerbiUnisas  Ungariscber  Btadte  in  dcu  Jabren 
1878-1895.  Anlaaalich  des  Budape^ter  Inlemationalen  1 'onpranrn  fur  Hygiene 
und  Demographic*,  auf  Grund  der  tm  Budape«ter  Communal  statitfiaohen  Bureau 
gfiSMninolten  original  Beobnchtuniren  bearbeitet  von  Dr.  Joeef  t.  Korosy  and  Vt. 
GmlsT  Tbirring.  Budapest  und  Berlin,  1897,  Bitm  ^  x^f  pp.  116.  Pret^nud 
ly  Dr.  /.  t.  A^b^f . 


kt'ii. 

relftflJ 


I 


« 


GRAPHICAL  LITIRATURK  OF  THE  MONTH* 


89 


kd  .  PHermanntf  M.  44  (1S98)  :  217-222,  Eeilhftck. 

j^us      <lcm  iiordliclieti  lalnnd.     Xacb  duni  ReifiebcriGht  Dr.  Th,  ThoroddseDB  iiber 
^M   Sonimer  189ti.     Von  Dr.  K.  KeiUmik.     With  Map, 

BliBd.  G,  Tid*hrin  14  (18^):  165-169.  ThoroddMii, 

V^flvedreaultoteme  iif  Dr.  Tb.  ThoroddseuB  Unders^geher  paa  Itland  i  Anreoe 
■  mi-ld98. 

A  summarj  of  the  clifef  results  obtained  hj  Dn  Tboroddseii  during  tho  last  nioe 


l«»ii. 


I 


ASIA. 

iii*— Hifitoriod.  

B.  VMon  G.  Nord  de  la  Ffauct  18  (1897):  28»  120,  224;  19  (1898):  57»  108, 

L<*  Tojttge  d'AutlioDy  Jenkinson  dans  TAsie  cectr&le  en  1558.    Par  H.  Conrad. 
iiia-Eiitorifial.  J  R  Atiatic  S.  (1898):  795-808.  BflameB. 

The  (reograpliy  of  tlit;  Ejtndaliiir  Inscription.     By  John  Beamet, 
Ctiat.  OeMUrreiehitohe  MomU,  Orient  M  (1898) :  99-101,  3 13-U9.  

Die  Aofitande  in  Cbina. 
Cliil.  QueMion*  IHpl.  et  Cohu.  4  (1898)  :  413-419,  457-163.  FauveL 

Ui  cbomiDS  dd  fer  en  Gbine,  dernioroa  coaceHsions.    Par  A.  Fauvel.     With  Map, 
<»lu.  Hirtb. 

Selttntting  nod  Kiaii-fBcbou.     Voo    Fried  rich    Hirtb.     Sonderabdruok   bos  der 

Beiligeitir  "  AUgenieinen  Zeitnotf/'  Xr.  218  utid  219  vom  27  and  28  September 

1898,    Miincben,  1898,     Size  8|  x  ^l  pp.  32.     PrcsenOid  hij  the  Author. 

to*.  J.G,  ToJ:^o  G,S,  10  (181*8)  :  304-323.  Jimbo 

^eokifi^ical  ObBervations  in   Liautuug,   Nortb   Cbina-    By  Kofcom  JimbO.     [In 

•'•pwiCBa.] 
^*^^  Taxman. 

Tmde  of  diinkiang  for  tbe  year  1897.    FoMign  OflBce,  AmiuaJ  No.  2187.    1898, 

Siw  JO  X  6i,  pp.  8.    iVi'ee  id, 
<!lii9ti«  Empire.  Toungbni'band. 

-^^fmg  the  Oelestiala,     A  Narrative  of  Travels  in  Mancburia,  acroSa  tbe  Gobi 

^siftrt,  tbrottgb   tbe   Himalajat^   to   India.      Abridged   from   *The   Heart  of  a 

Coiitbeat*      By  Ch plain  Fninci»  YoiingboBbaml.     London:  Job n  Murray,  1898. 

^  BJ  X  t>,  pp.  Till,  and  262.    Map  and  Illustrations.     Fritx  7a.  UcZ.    Presented 

^ikePutdiMher. 

Thiiii  the  record  of  Captain  Yonngbusbatid's  great  jouraey  frora  Peking  to  India 
^rottgh  Torkefrtan,  inppletnented  by  a  special  oUaptcr  on  tbe  present  outlook  in 
taohona.  *  In  the  Heart  of  u  Continent*  was  one  of  tbe  beat  booka  of  Asiatic 
t»Himd  the  cbeapcr  form,  in  wliicL  tho  most  important  part  of  it  is  here  reproduced, 
'Wdpro^r^  particularly  welcome. 

C^iaiie  Gftograpby.  Bcblagel. 

Q*o>;nipbical  Notea.  III.  Ho-ling  Kuling.  TV.  Maliur  and  Malayu.  V.  Ting- 
^V  Tinp-Gii.  Bv  G.  Scblegel,  Kcprioted  from  the  T'oung-Pao,  toI.  ijt.  No.  4. 
^dea:  E.  J,  Brill,  1898.     Size  10  X  6J,  pp.  26.     Presented  l^  the  Author. 

^^iwwTorkeitan,  /.i?.  ^*i a f re  .S.  (1898):  809-838.  Howonh. 

The  Northern  Frontagera  of  Cbino.  By  Sir  Henry  H,  Howorth,  K.ai.E.  Part  x. 
fl^i*  Ui^-^burs  of  Kao-cbang  and  Bishbaligh. 

^^'^•i  Tarkaitan.       Jr.  Imp,  nus^ian  G.S.  34  (1S98)  :  185-204.  XTipantky, 

*^^  Suidin  to  Urumt^i.     By  V  M.  U^petiaky.     [In  Russian.] 

^Jl^Udo-Ohina.  Oirod. 

^^■ima  Cath&hqft^*  30  (1808):  54,  m,  78,  88»  101,  113,  VI'k  138,  148,  lf>3.  173, 
^^■^85,196,  209,  221,  2:iii,  246.  2;"»8,  270,  'J83,  2114,  30<J,  319,  330,  341,  354,  305, 
■  377.390,403,414,421. 

W       ^'^  tti  de  Haiit-Tonkin.     Par  M.  Girod.     With  Map  and  Illmtratims, 

Fnaci  lado. China.  /i«tp.  .sVimfr^/w/- 10  (1898):  585-f)88.  Ltot#re. 

i^dJTiaation  cbez  lea  Camljodgiens.     Far  M.  Adhdmard  Leot^re, 

^°Jj*7Aatliropology.  Tlinnton. 

JjMJu  Government  Musenm.  Bulletin,  vol.  ii.  No.  2.  Antbropology.  Euraaiana 
ofMadiiaand  Malab.ir;   Note  on  Tattooing;    Miilagasy-NiiiS'Dnividiflnfl;  Toda 
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PetitioD.     With  Ten  Pktea.     By  Edgar  ThoistoD.    Madnii,  1898*     Siae  8^  k  ^, 

l»p.  69-1  an. 
Indift— Bkotau.  8uidb«ig. 

Bbotan:  tbe  Uokoown  Indian  Slate.     By  Eev.  Grabnm  Sandberjcr.     (¥rom  tbe 

Calcutta  lictiew,  l?*eptember,  1898.)     Size  9  x  5 J,  pp.  28.     PresrnUd  by  the  Author. 
A  aummary  of  our  knowledge  of  Bbotan^  the  only  one  of  the  Himaluyau  State*  witJi 
which  thiTc  is  tibsoluiely  no  Britiah  int^ri^ourse. 
Indii— Bombay.  J,  Munchetkr  aS.  H  {ISdS}:  130-175.  lifdwood. 

The  Recent  Epidemics  of  Piag^ue  in  Bombay*     By  H*  M.  Birdwood,  o.8j.»  etc. 

With  Mup^  Diagrams^  and  Wuatrationi, 
India— Botanical  Snrvej.  

Report  of   tbo  Director  of  tlie  Botanical  Survey  of  India  for  the  year  1897-&8* 

[Calcutta,  189K.]     Size  13J  X  ^,  pp,  38. 

India— Botany.  J,  Linman  S,  (Boiahy)Zi(WjS):  l-U\j.  Claike. 

<)n  the  SubBubareas  of  Britiab  India,  illiifetrnted  by  the  detailed  Diatrihutioii 
of  the  C^pemerit;  in  tliat  Empire,     By  C.  B.  Clarke,  M.A.,  F.B.s.     With  Map. 

IndiA — lorma.  Bigbj. 

Hiatory  of  Operations  in  NortherD  Arftkan  und  the  Yawdwin  Chin  Hilla,  1896-97, 
with  a  description  of  the  Country  and  ita  Reaouicc?,  Notet  on  the  Tril>BS,  and 
Diary.  By  Caplaia  O.  C.  Rigby.  Rangoon,  1897.  Size  I3i  X  9.  Maps  and 
Jlluetrtiliong. 

8ee  Joartml  for  May,  vol.  xi.  (1808),  p.  546. 
India— Chit  ral.  E^^bsrtson, 

Cbitral,  the  fc^tory  of  a  Minor  Siege.     By  Sir  Gforgo  S.  Robertson*  K.c.a.r.     London : 
Methuea  &  Co,  1898.     Siztr  9x6,  pp.  x.  and  368.     Map  and  lUuttrtiUitjii.     Price 
2 It.     FreMhted  htf  tht  PublUheri. 
This  i«  noticed  in  the  Journal  for  Det?emb©r,  1898,  voL  xii.  p.  GU9. 

India — Geological  Barvey. 

General  ItLport  on  the  work  carried  on  by  the  Geologiral  Survey  of  India  for  the 
period  from  Jauuiiry  1,  1B07,  to  April  1,  1898^  under  the  direction  of  C  L.  Gries- 
Wh.  CalijUtttt,  1898.  Siie  U)  x  7,  pp.  80.  Pre  rented  l/y  the  Geological  Survef 
of  India. 

Conteinporarif  Iiet\  74  (1898):  872-881.  Brethtrton. 

By  Captaiu  Q.  K  Bretherton,  D.a,o. 

J.  ManchfBtur  G.S,  14  (1898) :  1-23.  Bhawe. 

By  P.  B.  Sbawe.      WUh  I U  mi  rati  am. 
The  author  naes  '*  Western  Tlbtft/'  na  distiiiguished  from  what  he  termi  "  Chinese 
Tibet,*'  to  designate  the  mounlainoue  country  of  Ladak  and  Baltifetan,  and  the  paper 
deala  exotnfiiyely  with  Ladak,  where  the  author  reaided  for  some  time. 

India— Maiine  Survey.  

Administration  Report  of  the  Marine  Survey  of  India  fur  the  Official  Year  1897-98. 
Bombay,  1898.     Siie  13  x  SJ,  pp.  12. 
India — Tirah.  *  HoldlDli. 

Tirah.     By  Colonel   Sir  T.  H.  Holdich.     (From   the    Geofiraphictd  Jovriml    fur 
October,  189H.)     Sixe  lU  x  6|,  pp.  24.     Map  and  Iltutfrationi'. 
Indo-Ghi3ia.  B.SM.  Com.  PatU2Q  (ISiiS):  530-534.  Kassieu. 

Do  Mandalay  h  Hue',     Par  Mme.  I,  Maasieu.     With  Map. 

The  route  led  across  from  Mandalay  to  the  Mekong,  down  that  river  to  Savan- 
makat,  and  theuee  straight  acioes  to  Hue, 

Japan,  Hall. 

Trade  of  Hiogo  and  Oaaka  for  the  year  1897.  Foreign  Office,  Annual  No.  21811. 
189H.     Size  10  x  6J,  pp.  24.     Price  lid. 

Japan.  J.O,  Tohffo  G.S.  10  (1898)  t  496-502.  Jimbd- 

On  the  Place  Namea  in  Hokkaido.    By  Kotora  Jimbi.    [In  Japanese] 

Japa&.  JM^  Tohjo  G.S.  10  (1898)  r  !  53- 1 59.  loiwai. 

A  Trip  around  the  Noto  Peninauht.     By  Kanetem  Koiwai.     [In  Japanese.] 

Japiai.  J.G.  Tuhjo  O.S.  10  (1898)  :  1  S3- 194.  Suxnki. 

Asbio  Copp<>r  Mine.     By  Toahi  8uznkL    [In  Japanese] 


India— Kashmir. 

Life  in  Gilgit 
^dia— ladak. 

Western  Tibet. 
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Jipftn^formou.       T,  Atiatie  S.  Japan  24  (Stippl.)  (1896):  1-118.  Henry. 

A  Ltfft  of  Planta  from  FortDoea,  with  eome  Prelimsntiry  Kemarka  on  the  Gt^a^raphy, 
Numre  of  the  Flora,  aad  Economic  Botany  of  the  Island.     By  Auguatine  Henry. 

JipMi-Pormow.       J,G.  Tokyo  G.S,  10  (1898):  357-364,  437-444.  Iihu* 

Qfology  of  the  Viciuitiei  of  Giran.  and  Qeoh>g^ical  Explorations  at  Taihoku,  Taiahui 
•odIlltuLn,  in  Formosa.     By  Yamajiru  laLit.     [[n  Japftneae.] 

JipiB— f«RiuiM.  Filertmtnnt  M.  44  (1898)  :  222-220,  Sohuhmacher* 

FoimoM  Qtid  seme  Gebtrgsbewohner.     Von  Rob,  Bchuhmaober. 

A  briUiant  description  of  the  lowlands  of  Formosa,  ptiaiiig  in  re?iew  the  ootintry, 
the  {leople,  and  ita  prodocta, 

Jipui-rormowi.  J,G,  Tokyo  OS.  10  (1898):  419-427.  Totii. 

Aborigbal  Tribes  in  Formosa.     By  Tiitauzi*  Torii.     [In  Jii]mneae,] 

Iip*a-Ximl«  liUndi.     J,G.  Tok^  OS.  10  (IBUS) :  li?8"150,  205-2 14. 

Worb  of  HMko^kwai  in  SbumsbUt  Kurile  Islands.    [In  Japanese.] 


ATBICA* 

AbTMiaia.  J,R.  United  ServtW  I.  42  (1S98)  :   1271-1298.  FsdOTOff, 

Abrsnniak  as  a  Factor  to  be  considered  both  in  the  He-SettlemeDt  of  the  Boudtiii 
m  in  the  Future  of  the  Red  Setc  By  V.  FedorotT.  Translated  from  the  Eussian 
kj  Lleat'Colonel  W,  E.  Go  wan. 

ifrittt.  Sanderson. 

Africa  in  the  Nineteenth  Century*  By  Edgar  Biinderaon.  London  :  Beeley  &  Co., 
1»&H.  Size  8|  X  6,  pp.  ?i.  and  33G,  Map  and  FortraitM,  Price  5*.  Pr^^tented  % 
ihePi^Uhert, 

Thi*  ii  a  history  of  Etiropeiin  intervention  in  Africa  during  the  preaent  c^otary, 
avehof  the  space  being  devoted  to  Egypt  and  to  South  Africa,  aoil  the  description  of 
Vmm  operations  reeeiviDg  special  attention. 
WtiA  Wfst  Afrka.        J.  Manchester  O.S.  14  (I8»8)  r  190-207.  Leonard. 

-Votes  of  a  Journey  to  Bende.    By  Major  Arthur  Glyn  Leuoard. 
<^8fOw>dHope. 

Stttiftical  Eegifeter  of  the  Colony  of  the  Cape  of  Good  Hope  for  the  year  1897, 

tith  supplement  for  March  Quarter,  1898.     Cape  Town,  1898.    Size  13  x  8|,  pp. 

*Tiii.  tod  376.     Diagram.     PretetUed  bj/  the  Caloatal  S*.'creiurtj^  Cape  Toim. 
N«lttt#. 


Swilti)  Boyale  de  Medecine  publique  et  de  Topogtaphie  me'dieale  do  Belgique, 
t.flDgri't  National  d'Hyj^iue  et  de  Cltoiatolagle  inedicale  de  la  Belgiquo  et  du 
^go,  du  9  an  14  Aoiit  1897,  an  Palais  dea  Aeiid,em£es.  Seconde  Partie,  Congo 
g^ftt,  CoQstilution  du  Sol  et  Hyjeri^'no  de  FEtat  Indrpendant).  Bruxellea: 
pyei,  1898.  Sixe  10  X  7,  pp.  243-.tt9a.  DiVij^rctm*  tmd  niu§tratiom.  Fre^mtcd 
h  tht  Soeieif  Hoycde  dt  M^iciiw  FuMique  de  Bebjiquf, 

TUi  oon tains  very  comprehensive  fltattatlea  of  the  climate,  including  the  meteoro^ 
'^M  observationfl  at  the  chief  stations  in  the  Uougo  State. 

^'•■(••tate.  Rev.  $&i>ntijiqu^  10  (1898)  :  559-562.  ^ 


L  domestiques  de  I'Etat  independant  du  ('Dnga(maminifere8etoiBeaux). 

Ghbut  74  (1898) :  2G5-21UI  Meyer. 

*fS*biiisae  metner  vierten  oittafrikaniscben  Beise.    Yon  Dr.  liana  Meyer. 

Nypi  NineUadh  CWitury  44  (1898)  :  S81-ilH.  — ^ 

**>* Future  of  E^ypt:  (1)  Our  Hampered  TrUrttoeship.  By  Edward  Dicey,  t.a. 
'*)  The  Niger  and  the  Nile :  a  Warnioj;.  By  lletiry  Bircheiiough.  (3)  Egypt 
*»<!  Tunis  :  a  Study  in  Interna tionul  Law.     By  Jdiu  Mac^iouell,  ll.d. 

km  Cotmot  12  (1894-9G) ;  225-238.  aehiiparBlli. 

*AeO(Qflgnpazione  geografica  dell*  Alto  Egitto,  in  reiazione  colic  svolgimeoto  delia 
«<»  Mttiea  civilta.     Note  di  E.  8cbiaparelli. 

hni  White. 

*'^gUijd  and  Egypt.  By  A.  Silva  White.  From  the  Forttin^  March,  1898.  Size 
'Ok 7,  pp.  59-71. 
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Bgfpt— BatroiL  Lycei,     Jahrb.  Sdimetzitr  Ali^nclub  53  (1897-98):  216-237,  ZdU«. 

Ein  Aoflflug  zu  den  Natrooseen  in  def  IjbiBobeii  Wilete.    Von  Dr.  Budolf  Zeller. 

With  PUxte. 

A  TiJilt  to  the  Wadi  Natron  in  1806.    A  coloured  view  of  the  Coptic  monasterjf  ifl 
given. 
E^ptian  Sud&n.  

E^'jpt.    No.  2  (189S).    Corrospondenc©  with  the  Fr<*tich  Govenunent  respecting 

the    Valley   of   the  Upper  Nile.     Loadon ;  Eyre  &  Spotliawoode*  1898.     Size 

13^  X  H,  pp.  It,  &iid  22.     Prvie  Sd. 
Egyptian  endan.  NineUenth  CejiUttfj  44  (18^8) :  1048-105i,  Mamrice. 

Omdurnijiii.     By  Majoj-Geueral  Fiederick  Mauiice, 
Egyptian  Sudan.  Steevens. 

With  Kitchener  to  Khartum.    By  G.  W.  SteeveOB,     Second  E J ition,    Edinburgh 

and    London  :  W,   Blackwood   i  Sons,  1898.      Size  8  x  6i,  pp.  xiv.   and  32<>- 

Map  and  Flam.     Price  6#.     Pre$enied  bif  ih*  PubMiers, 

This  18  a  remarkably  vtTid  doarription  of  the  incidents  of  the  adrance  on  Khartum, 
and  inoiden tally  of  the  charaotcrijitiej  of  the  iMirtiou  of  the  Eg^yptiaB  Sudan  lying 
north  of  the  oapiial.  Iklr.  Stc^erent)  often  atioceeaid  by  a  phrase  in  giving  an  imprefuiion 
of  tht5  nature  of  the  country  more  vivid  than  pagea  of  detailtd  deftcription  could 
produce. 

Egyp tian  Budan  —Bahr-Bl-Ohazal.     Mimiement  G,  15  (1898)  :  535-5S8,  *      

La  mtbdion  Marohaiicl  dau.s  lu  Buhr^el-GazaL 
A  sketch  of  the  proL^rf'ss  of  Blarchand'a  journey  from  Brazzaville,  which  he  left  on 
Blarcb  1,  1897,  to  tho  Niie. 
Egyptian  Sudaa— Bahr-el-Ohanl.     QtieMtion*  EHpl,  «!  Colon  6  (1898):  165-171.    Pensa, 

Ln  France  au  Babr-el-GhazuL     Par  Henri  Peusa» 
Egyptian  Budan— Bahr*el-Ohaial.     Forinvjhthj  Rev.  M  (1898) ;  849-863.  Wma. 

New  Light  on  the  Bahr-Gazal  Frontier.     By  J.  T,  Wilk.     With  Map, 
Egyptian  Bndan— Faahoda.    Questiom  Dipl  et  Colon,  b  (1898)  :  203-207.         Couronnel. 

Le  **  Blue  Book  *'  dn  Govemnaent  Anglais  sur  Fachoda.     Par  M.  le  Comte  de 

CouronneL 
Egyptian  Sudan— Faihoda.     Ffrrinighay  Etv,  64  (189S):  665-676,  Deela. 

The  Ffluhoda  Qiifeati*>D*     By  Lionel  Decle.     With  Map. 
Freneh  Sudan— Timhnktu.  Tour  fJu  Mottde  4  (1898)  :  409-432.  Hejon, 

Huit  moie  a  Toinhoucti>a  et  daiid  la  region  nord.    Par  M,  le  Commandant  Rejou* 

With  Ithi*tratioii», 

J»neli  Wert  Africa— Bakar.  B.  Uni-in  Q.  Nord  de  la  Franoi  19(1897):  45-56.  Ter^aem. 
Lo  Port  do  Dafaix.    Par  M.  Henri  Terqucm. 

This  doBcription  of  Dakar  is  compiled  from  the  notes  of  a  traveller  who  had  visiter]  ttie 
wetit  coast  of  Afrit^a  on  tieveral  occaaions,  and  resided  there. 

Frenuli  West  Africa— Ivory  Coast.     B.S.  Languedoc,  G.  SI  (1898):  U0-6C.        Eyiseric 
Voyage  d'explonitiou  u  hi  Cute  d'l voire.     Par  M.  Eyeiierie.     With  Map. 

French  Wait  Alrioa— Ivory  Coast.  Westplial. 

B.S.  Langutdoc.  G.  21  (1898):  11-29,  217^22tJ. 

la  Cote  d^l  voire,  eon  uvmir  iuduatriel  et  commerdah    Par  M,  Grustave  WestphaL 

Oerman  East  Afrioa.       Deutsrhe*  KolouitiMatt  9  (1898):  616-621.  liebort. 

Bcricht  des  Kai*orlichen  Gouverntur«  Genond-Majona  Lichert  iiber  aein©  fielse 

imch.  Usagara  und  Ulugiiru. 

German  East  Africa,      Verh.  Get.  ErdL  Btfrtin  25  (1898)  :  303-323,  Bamaay. 

Hon"  Hanptmann  RamBay :  Uebt;r  seine  Expeditionen   nach  liuanda  und  dein 
liikwa-See. 

German  East  Afriea — Bar-es-flalaam.  Seidel* 

Dar*es-Snliuim,  die  Hauplnladt  DeutBchoBtafrikas.  Ein  Kulturbild  von  A.  SeideL 
Berlin:   Measer,  Meusaer  A:    Co.,    18£i8.      Size   9^  x  6|.   pp.    46.     lllmtrationt. 
Pre§enUd  fey  the  Author, 
Dar^efl'Salaam  hcLs  won  tJie  reputaiir>n  of  being  the  moat  handsomely  built  town  in 
tropical  Africa,  and  the  df^scrintion  of  it?*  history  and  photographs  of  ita  public  buildioga 
here  published  are  highly  creditable  to  Qeroian  colonial  ent^^rprits^'. 
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Scftmn  Soath-Weit  AMoa.     Olobm  74  (1 898) :  24!»^25L  OeiMrt. 

Eeise  von   Bethanien   nach   Garid   im   Knnuiland  (DGutaob-S.Wt-Afrikn).     Von 

icnaAH  West  Africa.    M,  DeuimK  SehuitgeffifUn  11  (1898) :  183-18$.  leiaer. 

K^^riclit  d«a  Pr«mierli«atenaatB  r.  Besae;  ftber  selDe  Bereisung  des  Ndiangcbietea 
p^  Jalire  1805, 

A  jouruey  from  the  Rio  del  Bey  to  Cross  river,  od  tbe  Germnti  aide  of  the  boundary, 

Oerman  Wost  Ainoa-^KamenilL    DeuUehe$  Kotonkilblatt  9  (iSns) :  498-301. 

IWricht  iiber  die  Bane-Bule-Ex|>edition. 
&«naan  West  Afrioa— Xamanixi.  M,  Deniich  Schutz^abitt^n  11  (18t»8):  208-211. 

►  IHt;  Eohe  dea  Gipfels  de»  Kanieruiigebirges. 
A  note  OD  this  paper  was  given  in  the  Journal  for  November,  p.  52J. 

IHrmui  Weft  Afriea— Xamsriui.  If.  DmUch.  SchtUtgcbieten  11  (189!^)  :  191-204.  Cosrau. 
Einige  Beity'age  iiUr  dio  Volker  swi&ehcn  Mpundu  untl  Bali.     Von  G.  Conrati. 

OeraiaWeBt  Africa— Kamemn,   M  DeuUch.  Sr-hutzgchitten  11(1898)  :  204-208,  Caiirau. 
Von  Mondame  naoh  dem  BerLi^e  Diuujj^o,     Von  G,  Con  ran. 

I      Omu West AMea— Eamartm  M.Deuiisrh.  SchuUgehieUn  11  (1898):  18G- 199.  Sctmauder. 
Aflnnoiniiche  Ortsbeatimmangeii  in  Eamerun.    Von  M,  Sehoauder. 

I^i^Otiean.  - 

fiiip^aient,  1898,  relating-  to  Islmida  in  tba  Southern  Indian  Oc*?ao,  westward  of 
^      loifitude  80^  East,  including  Madagatcar.     1891.     Corrected  to  Au;;u«t,  1898, 

■  iMArmt  J.  D.  Potter,  1698.     Siio  10  X  6|,  pp.  80.    Prux  9d,    PreMuted  by  ihe 
V       Adifiifaiitj, 

V>%uear.  a  Bd,  127  (1898) :  708-71 1.  Colin. 

L^Tt^  ge'odesiqnep,  astronomiiiues  et  magnJtiquea  k  Madagaaoai.    Note  du  P. 
CoJin. 

^        Bnenbes  the  geodetic  snryeys  carried  out  in  Madagascar  since  1S06,  and  gives  tb 
H    ^^m  Dumber  of  positions  Qxed  by  a8trooomieul  obaervutions. 

p    tMAm.  Bla6kwood'»  Mug,  IMilSm):  &50-^51,  Owen. 

3Ui«irs  Waterways.    By  Bye  Owen. 

A  pictaresqne  description  of  Madeira  and  the  system  of  irrigation  employed  in  the 
iiUfid. 

Ilitftl-^alaland.  Garrard. 

^poH  00  the  Mining  Indnstry  of  Zulidand,  for  the  year  1897.    By  J,  Jervis 
*»in«rd.     PieterijiaritEbnrg,  1898*     S'izq  13  X  8^,  pp.  70,    Sectiont.    PreMuted  btj 
'^  OramiiifoA^r  o/  Minea,  Zuiuland. 
l^Ncribes  in  detail^  with  sectiuna^  the  resnlta  of  tbe  year's  proepeciinz  for  gold  and 
'^HiiZuluUnd. 
'«*»|Ueie  East  Africa— Dalagoa  Bay.     Globtit  74  (1898)  :  185-193.  *  »eidel. 

^ift  Bs-Bonga  an  dcr  Oelitu^oahai,    Nach  den  Foracbungon  des  Sehweizer  Mi^ 
■ittouft  Jonod  g^Bchtldert  von  H.  Seidel.     With  IUu4tratwn». 
^•^  Rev.  Scitmtifique  10  (1898 ) :  230-234.  Dex. 

P«ttl^ti  et  doit-on  traverser  le  Sahara  central  en  ballon  ?    Par  M.  Leo  Dei. 
8ih«»r-0hat  and  Air.  ftchirmsr. 

K        ^<iernier  rapport  ii*nn  Europ^en  sar  Ghilt  et  lea  Tonareg  de  FAir  ( Jouroal  de 

■  W»ge  d'Erwin  de   Bary,  1876-1  S77)Tniduit  et  annot^  par   Henri   Schirmer. 
F        ^wU.  Librairia   Fischbacher,   1898.     Size  9  x  G,  pp.  222.     Pr^enUd  by  Pfof. 

^''«  tiaualation  of  the  journal  ki*pt  by  tbe  German  traveller,  dc  Bary. 
'•^^■'^■^Vegetation.       Naturw.  Wochenfchri/ilZ  (IBBS):  517-520.  Solmeidar. 

Aifldcf  Pflanzenwolt  der  Sibitru.     Voii  t'amillo  Karl  Schneider* 
^  ^ODQpiliilioo  from  tbe  works  nf  ©xplorfers. 
^  ^•IlU.  A  trarfTx  h  Mffnde,  Tour  du  Miy»de  4  (1898)  ;  297-300.  t©rin. 

^  Siiate-H^fene.     Par  M  Henri  Lorin.     With  lUmtratious. 
^  ^iiii  to  St.  Helena  by  a  speelal  oorreBpondeut  for  the  opening  of  the  Congo  railway. 
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St  Helena.    Annual  Beport  for  18D7.    Colonial  Reports,  Annua]  No.  240,  1898. 
Size  10  X  6),  pp.  10.    Pnoe  Id, 

South  Africa.  BUuAwoocPi  Mag,  164  (1 898) :  739-759.  _  Lawl«rjr. 

From  Bulawayo  to  the  Victoria  Falls :  a  Mission  to  King  Lewanika.    By  Captain 
the  Hon.  Arthur  Lawley. 

Spanisli  West  Afriea.  B.8.G,  Madrid  (1898) :  217-228.  Labna. 

La  Guinea  espafiola  y  loe  problemas  afrioanos.    Segifn  D.  Bafael  Maria  de  Labia. 

VOBTH  AMXBIOA. 

Canada— British  Columbia.  

The  British  Columbia  Pilot,  Second  Edition,  including  the  Coast  of  British  Columbia 
from  Juan  de  Fuca  Strait  to  Portland  Canal,  together  with  VanoouTcr  and  Queen 
Charlotte  Islands.  London:  J.  D.  Potter,  1898.  Sise  9)  x  6),  pp.  xz.  and  598. 
Index  ChaH,    Price  5f.  6d.    Preeented  hy  ike  Admiralty. 

Canada— Yukon  Distriet    FortnighUy  Rev.  64  (1898) :  745-755.  Bows. 

Adventurers  at  the  Klondike.    By  T.  C.  Down. 
Ktziea.  R  Obeerraiorio  Attron.  Nao.  Taeubaya  8  (1898) :  135-141.  Fugs. 

Posioionee  geograficas  determinadas  con  triangulaciou  topografica  por  la  Comision 

bidrogrufica  del  Ayuntamionto  de  Mexico.— 1897-1898.  Bajo  la  direccidn  del  Inge- 

niero  Qeiigrafo  Guillermo.    Por  Puga. 

Kaiieo.  Cardsn. 

Trade  of  Mexico  and  Tampioo  for  the  year  1897.  Foreign  Office,  Annual 
No.  2184,  1898,    Size  9|  x  0,  pp.  18.    Price  IJd. 

Ktzieo.  Lummis. 

The  Awakening  of  a  Nation.    Mexico  of  To-day.    By  Charles  F.  Lummis.    New 
York  and  London :  Harper  &  Brothers,  1898.     Sise  8)  X  5),  pp.  xii.  and  180. 
Map  amd  lUmttratimu.    PHoe  10*.  64. 
Glimpees  of  life  in  modem  Mexica 

XszloiL  Xomtra. 

Qcographioal  and  Statistical  Notes  on  Mexico.  Bt  Matias  Bomero.  New  Yatk 
and  London :  G.  P.  Putnam's  Sons,  1S98.  Size  lo'x  6),  pp.  xiv.  and  280.  Pre- 
eemied  by  St^or  Enrique  J.  Gonzalez. 

Xaiieo— Lowar  Califeraia.  Kanin. 

Noto^s  on  the  Geology  and  Natural  Historr  of  the  Peninsula  of  Lower  Oalifomia. 
Bt  George  P.  Merrill.— Report  of  the  V  S.  National  Museum,  1895.  Washington, 
1;!^7.    Pp.  969-994.    Map  and  niuttration». 

Ktxieo— Taeataa.  ThoMpssB. 

Ruins  of  Xkichmoi>k.  YuoaUn.     By  Edward  H.  Tliompeon.    (Field  Colombian 
Museum,  PubUodiion  2S.     Anthn^pi^K^cal  Series.  toI.  iL  No.  3.)    Chicago,  1898: 
Site  10  X  6f .  pp.  213-*2;>  >.     Pian*  and  lUm*tratioH*. 
An  aco^unt  v^f  ihe  lieuiled  study  ot'  ruins  discovered  by  the  author  in  1886  and  fully 
work*.>d  out  in  1;^^.     The  ui^me  he  su^jirvsis  is  prvtperly  Xkichmul.  a  word  meaning 
-  Wtween  ihe  hilbs~  mhich  cv^rr^ap^mds  with  the  |x>$ittv«a  of  liie  ruins. 

Vortk  Amarica— KstorieaL     K\iHi<\>o«2'#  ATaj;.  104  v.l$9S):  49;>-5i»S.  

R<>oiaBc«  of  the  Fur  Trndt^ :  the  Companies, 
Ksrtk  Asarica— ^dss.     SatioHil  G.  Ma^  9  ^^^^ :  i0.>-i09. 

AUjhn::c  F-*:uAri-e  T'vlo*.     By  M*rk  S.  W.  Jofftr*."»n      Wit\  Diagrams. 
Vaits4  SUfeM.  .V:liV**i;  G.  Vi-i.  9  0>'*>^ :  3ST-4*». 

U.::er  K.v:  F..-v^^;  Ues^rve.     Wy  Kiohkid  V.  Google.     Wi:\  .Vip  and  HlmeiraUanM. 
raited  Slates.  (TBsinia. 

t'a:;>  Iniujsrr  :f  :L^  l'ni;oi  STjUt-:!!  vr  tw."»  Tt:*-s  «n-.i*n^  June,  189S.    Foreiga 

«;r^.x.  M.>vv  -lAiitxu*,  N..  4>1.  ISA*.     S:it  10  \  Oj.  piv  idi     Price  2A 

Hailed  States.  

AsauAl  R-.  :*-rt  -f  th.>  S^  -rt  tirr  of  :::e  Interi.^r  :>r  :.  r  F.soaI  Year  ended  Jane  30, 
15^.  .'^  v?.*w  ;:a  :*:-  WA*b^=^.n.  IS^^^-i^:.  S.ie  .wli.  :  -i;i.  and  t  [i  partajX 
?^  \  :>f  .  V-:.  ;t.  ^4  i^*-'*^'  1-  \  >»  jY-  .^'•-  »  '  ■*»^-  *=i  *i**-  (^f^  ii.>  97i: 
vt;:.  :il'  ?""•;     .,voL  :v\  iwr":  T  x\ii.  ski  10>*;  ,v*r:  2^  \XTi    And  jSW;  (part  3> 
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uii  ud  1058 ;  (vol,  v.,  2  parU)  \txri.  and  2174*    Jdapi  and  lUuHralions.    Pre- 
mMt^jflk^  U.8^  Got^rnment 

Thd  Miicles  of  geogrftphieal  interett  in  theae  volumes  are  entered  eepamtely. 
Toi.  ii.  oonl&iaa  a  map  of  the  ludlan  reservatioos  in  the  UQiled  States. 


^ 


CENTEAL  AND   SOUTH   AMEEICA. 

iTfOtiu  E«pabUo— Aooncag'iia.  Titi  0«rmld, 

Eipkiniiiou  on  aud  around  AcoDcagriia.     By  K.  A.  Fits  Gerald.     From  tbe  Oto- 
(TOfhieal  Journal  for  November,  1898,     Size  10  x  64,  pp.  26.    Map  and  Uluttra- 

Ima  Ghhu*  74  (1898)  :  121-124.  BUOJWL 

Coiidre&aa  ScbingiiieiBe,    Von  Karl  ?.  d.  Steinen, 
IruU.  Tliomp«on. 

Bniil :  ita  Gommeroe  and  Kesources*    By  the  Hon,  T.  L.  Thompeon.     From  the 

f^rum,  Marob,  1898.    Size  10  x  7,  pp.  46-58. 

0«atal  AiDMloa.  Z  GeM.  Erdk,  Berlin  83  (1898) :  254^282.  Valentini 

PukKni*6olu.    1^8.     Yon  Ph.  J.  J.  Val(?titiDL     With  Map. 

Cftk.  FoHnightlj/  J7«n?.  64  (1898) :  5^7-526,  715-725.  Eamiden. 

A  Dinry  at  Santiago.    By  Frederick  W.  Ratnsden.     With  Map. 
7»lkluid  Iftlandt.  Craigie-Halkett. 

Ffclkhmd  latandv.     Anonal  Report  for  1897.    Colonial  Reports,  Annual  No.  '2'A5, 

1B9S.    Size  10  x  ^,  pp.  30.     PHce  2d. 

ywAeTdaaa,  i?er.  G.  43  (1898) :  161^179.  Frddevaux. 

Uoeiiilte  anx  fles  dn  Salut  (let  itet  an  Diabte)  en  1763.  Far  M.  H.  Froidevaui. 
With  Map  and  JlluUraiion. 

Hoaairti,  Verh.  Qe4.  Erdli.  Berlin  26  (1898):  328-830.  Sapp«r. 

llf^rr  Dr.  Carl  Sapper :  Ueber  s^ine  RciBe  in  Honduraa. 

Jwin^  Stark. 

*^rk'i  Jamaica  Guide  (Illnatrated)  contaiuing  a  deecription  of  every tbiiig  re- 
luia^fco  Jamaica  of  wiiicb  llie  Visitor  or  Heflidetit  may  deaireinformatioDjincluil- 
^H  its  History,  lobabitdntB,  Oovernmenlt  Itesoureea,  and  placea  of  interest  to 
l^reUers.  By  Jaioea  H.  Htitrk.  Boeton  ^  Ixtntlon :  Low  t  Co.,  [1898].  Size 
X  ^^  pp.  viii.  and  208.     Map9  and  Itlustratimis.     Price  6*. 

*i«*riju4  Canal.  EngineeHng  Mag.  16  (1898)  :  72Uw2G.  Nimmo. 

^t  NitftTthg-ua  Cfiual  in  Its  CommQrcIal  and  3Iilitarj  Aapects.  By  Joseph 
Xiaoio^  jr. 

frnjuy  Travel  3  (1898) :  222-228.  Hnitingi. 

To  the  pnrBguayan  Utopia.    By  tbe  Rev.  Fiedk.  Huatinga.    With  UlHstrationt. 

^t*?«BU.  fiteffen. 

Ixdam^  tamario  aoerca  del  trascnrBO  i  resnltadoa  jeneralee  de  la  espedialon  explora- 
>^nidol  rio  Cisnea  (en  la  Patagoriia  fx^^cldental).  For  Dr.  Juan  Bteifen.  Santiago 
^  Chile,  1898.    Size  10  x  7J,  pp.  oO.     Map  and  lllH4traHon9.    PrttserUmi  6y  tho 


A  uote  on  tbis  paper  appeara  in  the  Journal  far  December,  1898,  vol.  xiL  p.  615. 
f«l*  JB.S.C?.  Lima  7  (1897)  :  241-310,  Eaimondi. 

^*«pgmlla  fliioa :  lalaa,  ialotea  y  rocaa  del  F«nS :   BaMna  y  Puntag  (de  Iob  mann- 
Kritoi  del  aeiSor  Koimondi). 


AUSTRALASIA   A^TD   PACIFIC  ISLAHB8. 

'iiitrtli|_pUoa-Name«»    TMM.S.  Auitrahuia  (Vit^turia)  15  (1898):  33-47.     Wright 
l^l«c  Nomenclature  of  an  Auatrailuii  Colooy.     By  A.  J.  Wrigbt. 

Alrtiilk  G,Z.  4  (1898)  :  508-52«*.  Jung. 

Di«  lirtaohaftlichen  VerMltuisae  der  austriiliachen  Kolonien.      Von  Dr.  Emil 
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BrltiBh  Vew  Chdnea.  T.R.G.8.  AustrcOasia  (Vicforia)  16  (1898) :  12-15.  Brvw 

The  DisooTery  of  the  Aird  and  Purari  Rivers.    (Gulf  of  Papua,  British  New 
Guinea.)    By  Theodore  F.  Bevao.     With  Map. 

British  Vaw  Ooinea.     T.B.G.8,  AwtrcUana  (Victoria)  16  (1898) :  16-23.  3eTU 

The  Gold  Rush  to  British  New  Guinea.    By  Theodore  F.  Bevan. 

Britiih  Ktw  Oninea.  ]Iaegreg»:3 

Despatch  from  His  Excellency  the  Lieutenant-Governor  of  British  New  Guinea, 
reporting  Visit  of  Inspection  to  Western  Districts  of  the  Pessession.  No.  20.  1898. 
Size  18)  X  9,  pp.  4.     Pretented  by  the  Cklonial  Office, 

Dutoh  Haw  Guinea.  PeU^'mann9  M.  44  (1898) :  232-235.  IH^ 

Reise  nach  Neu-Guinea.    Von  E.  St.  Vr&z. 
Hawaii  Xront- 

Hawaii  and  a  Revolution.    The  personal  experiences  of  a  Newspaper  Gorre> 

Sondent  in  the  Sandwich  Islands  during  the  crisis  of  1893  and  subsequtntly.    By 
ary  H.  Krout.    London :  John  Murray,  1898.    Size  8)  X  5),  pp.  xiv.  and  832. 
niuitratioM,    Price  lOf.  6<i.     PreBtnted'hy  the  Publisher, 

An  informal  history  of  the  rise  of  the  Hawaiian  Republic,  with  descriptions  of  life  io 
Honolulu,  interviews  with  the  last  of  the  royal  family,  a  visit  to  the  famous  volcano  of 
Kilauea,  and  a  sketch  of  the  new  constitution  and  of  the  resources  of  the  country. 

Hawaii  B.  American  Q,8,  80  (1808) :  277-280.  littlahalss. 

The  United  States  Mid-Pacific  Naval  Supply  Station.    By  G.  W.  Littlehalea. 

With  C%ar(f . 

The  United  States  naval  station,  ceded  by  the  King  of  Hawaii  in  1884,  is  situated  in 
the  curious  inlets  of  the  island  of  Oahu,  known  as  the  Pearl  Lochs,  which  are  here 
described. 

Hawaii  Korgan. 

The  Duty  of  annexing  Hawaii.  By  John  T.  l^lorgan.  From  the  Forum,  March, 
1898.    Size  10  x  7,  pp.  II-IC 

Hew  Guinea,  ste.  Caylaj-Wabttar. 

Through  Now  Guinea  and  the  Cannibal  Countries.  By  H.  Cayley-Webster. 
London  :  T.  Fisher  Unwin,  1898.  Size  9^  x  6|.  pp.  xviii.  and  388.  Portrait,  Map, 
and  lUu$imtioH$.     Price  2U     Presented  by  the  Publieher. 

POLiOt  ES0I0K8. 
AnUretie.  


The  Sc^tish  Oeo^raphical  Magatine.    Vol.  xiv.  No.  10,  October,  1898.    Special 

Antarctic  Number.     With  Map  and  Portrait, 

This  number  contains  '*  A  plea  for  a  British  Antarctic  Expedition,"  by  Sir  John 
Murray ;  republishes  the  f>aper  and  discussion  at  the  Royal  Society's  special  Antarctic 
mtvtinc;  and  srives  a  **  History  of  Antarctic  Discovery,"  by  Mr.'  W.  A.  Taylor:  an 
a<x^>unt  of  ••  The  Fauna  and  Flora  of  the  Antarctic,"  by  Mr.  James  Cbumley  ;  and  an 
•*  Antarctic  Bibliography,"  by  Mr.  J.  G.  Bartholomew. 

Antia.  Coemoe  IS  (1894-96) :  23^^258.  Hji«. 

(\>ndiuoni  dei  srhiacei  nel  Mar  di  Groenlandia  eil  adiacenie,  1877-1892.    Per  Garlo 

Ryder.     With  Map$, 
Aictlfr— Fraas  Joaaf  Land.  KotUiti,  Hawtaa,  lad  TmIL 

QmarttHy  /.  («Wo^.  ^.  M  (1^$S):  620-652. 

d^i^rrativms  on  the  Gox>Wy  of  Frani  Jo**  f  l-nnd.     By  Dr.  Resrinald  KcettlitL 

With  Dia^mtm^ 

Additii>oal  Notes  on  R«>rk«  and  Fix^ils  fi\>m  Franz  Josef  Land.     By  £.  T.  XewtOB 

and  J.  J.  U.  TeAlL     With  Puitt. 
Ax«tie-^an  Hay«n.  (;.  TiiUlr,\it  14  (ISi^S) :  L^^UKkV  OrtMMi. 

En  Nat  p**  Jan-May  en.     Af  C.  iVtenfeUl.     With  .Vtip  and  HlHiiraiiamti, 
i>B  the  visit  of  the  iajh^/  tv>  J.tn  Maven  in  IStHV 
Oiaflani  (7.  TiJ*Xriff  14  0^^)  :  1^^172.  l^jtaig; 

rrs  Mi:J*ii'«i*  iv  HaRiWlsstatix^m  n  ved  Angma^z^ssalil:.     Af  Ciri  Ryber^. 
thaanlant         P,  LiUrsay  «wf  JPii7M^>pk  Ci^.  livnjkv:  9St  (U9S):  IIS^ISSL 

What  IW  ;^aca$  say  of  Greenland.     By  Rt  v.  John  Se{^t4>n.  X.A. 
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Horwegian  Arctic  Ezpeiitiott.     B.S.G,  Com.  Bordeaux  21  (18^) :  360-Sri4.  Toll. 

La  Dituvelle  txpe'rlitiou  poluire  norv^^euno.     Par  Nils  VolL 
An  account  of  the  equipment  find  crow  of  the  Fram  for  tli«  expedition  to  Northern 
Qfoenlftinl  on  which  Captain  Svenlrup  is  nuw  engnged* 

FHTSICAI  AWB  BIOLOBICAL  6E00EAPHY. 

Land  Forms.  /.  School  G.  2  (1898):  340-345.  Davii. 

The  Selection  of  Topographical  Maps  for  School  a,     Bj  W.  M.  Daviu. 
A  list  of  topographical  map-«h«et8  of  the  U.S.  Geological  Burreyf  showing  typical 
land  forms  and  varietitsa  of  aoenerj. 

Land  Forma.  J.  (?«ology  B  (1898):  581>-5%,  Fair  child. 

Kettlen  in  Glacial  Lake  Deltas.     Bjr  H.  L.  Fairchild.     With  llluttrations. 
After  deacxiblng  a  largo  deproaaion  in  a  glaci&l  dolttt  at  Potter,  N.Y^*  the  author 
pointti  out  that  atich  baniuH  may  be  prodaoed  either  by  the  melting  of  a  great  block  of 
buriecj  ice,  or  by  clroumdepoaitioD,  and  he  proposes  criteria  for  diatinguiahing  between 
the  two. 

Land  Forms.  Tarr. 

Wiive. formed   Cuspate   Forelanda.      By   Ralph  S,   Tarr.     From   thy   Aitiettmn 
Otot4)gi«t,  ToL  xxiL,  July,  1898,    8i«e9j  x  ^,  pp.  12.     RlustreUwTis.     PrewnUd 
hy  the  Author, 
Prof,  Tarr,  In  demoofltrating  that  some  cuapnto  forelands  are  produced  by  wave- 
action,  conaidera  that  it  would  be  well  to  prove  Ciuit  the  other  eaufics  which  have  bcon 
assigned  for  the  production  of  theae  forms  are  really  aufflcient  to  produce  the  effects 
claimed  for  them. 

Land  Fotmi.  Tarr. 

The  Peneplain.     By  Rftlph  S.  Tarr.      From  the   Amt^rican  Otologul^  vol.  xxi., 

Judo,  18*J8.     Size  9j[  x  G|,  pp.  351-370. 

Tho  author  joins  iaaue  directly  with  Prof.  Davis  as  to  the  interpretation  of  thi? 
soenery  which  baa  led  the  latter  to  put  forward  hiB  goueralizaiion  of  the  action  of 
river-eroaion  in  reducing  a  region  to  the  condition  of  a  peneplaio. 

Meteorology.  Ann,  Hydrogi'aphU%B(lS^S)t  U^-i^l.  

Orkanurtiger  Sturm  bei  Kap  Horn  am  20  bis  22  April  WJij.     With  ItinfframB. 

Meteorology.         Jiihrh,  Schioeiier  Alpmdub  83  (1897-98) :  292-300.  losihard. 

Eltnafeuer  und  Blitzgefahr  im  Gebirge,     Von  Dr.  E.  Boashard.     With  Plate, 
On  the  electric   phenonjeua  of  high   mountains,  especially   St.   Elmo's  fire   and 
lightiiiujL;. 

Meteorology.  ^nn.  H^ilroi/rapA  i^  26  (1898)  :  451-402.  Haltermann. 

Etnige  Angaben  iiber  die  im  Spiitbi^rbst  uud  Winter  Hiidostlieh  von  den  Axorou 
auftretenden  Tioldruckgebiete  und  dereu  Dedeutimg  fiir  die  Sobitlahrt.  Von 
lierm.  Haltermdun. 

MeteoroIogy^Upper  Atmcsp  here.  Hfcnn. 

Ueber  die  Teraporatur  dee  Obirgipfels  (2140  m.)  und  dee  Sonnblickgipfek  (3106  ul). 

Von  J,  Hann.    Aur  deu  Sitzuuf^iiberiohten  der  kaij-erlieheo.    Akademie  der  Wisaen- 

aobaflen   in    Wieu.    Mathem-naturw.    Claase,    Bd.  cvit.   Abtb.  ii.  a.    Mai   1B98. 

Wieu,  1898.  SijEe  10  x  U|,  pp.  32.  FrsMinUid  hf  tite  Author. 
At  the  otmerVtttory  on  tho  aummit  of  tho  Bonnblick,  in  47^  3'  X.,  and  lOjOO  feet 
above  the  sea,  the  mean  anuual  temperature  for  ekiveii  years  wiis  20^  Fahr ,  that  of 
the  coldest  months  (January  and  Ftfbruary)^  6'-"5  Fahr.,  and  of  the  warmest  (July), 
33^*8.  The  highcial  temperature  ever  recorded  on  the  summit  waa  55^'5»  and  tb& 
lowest  -  30*='-3. 

Meteorology — XTpper  Atmosphere.  Bico6  and  Say  a. 

Aid  RA.  Lincei,  Rendioonti  7  {ISm)  :  103-111. 
Oatefvaziont  meteorologiche  orarie  aimultanee^  in  quattro  i^tuzioni  da  Catania  alia 
cima  dell'  Etna.     Nota  del  A.  Ricco  e  di  G.  Saya.     Diagrams. 
Hourly  obBervaf  ions  r>f  the  viiriouM  metoorologit^al  data  at  fouratatlona  from  eea-level. 
to  the  Bummitfif  Mount  Etati,  for  periods  exceeding  twentv-four  hours  on  two  occasionst 
July,  1897,  and  March.  1898. 

No.  L— January,  1899.]  h 
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Xateorology— Wind.  Eagyfdkj. 

Mathemat.  u.  Natuno,  BeriehU  Ungam  14  (1898):  197-213. 
Die  unteren  nnd  oberen  Loftstromungen  fiber  der  ungarischen  TiefebeDe.    Von 
J.  Hegyfoky. 
Obseryations  on  upper  and  lower  cload-moTements  in  tbe  great  plain  of  Hungary^ 
serving  as  indexes  of  the  movements  of  the  upper  and  lower  strata  of  the  atmosphere. 

Ocean  Cnrrent^  B.8.0.  Lima  7  (1897) ;  31 1-314.  BidU. 

Un  efecto  ^eodinimico  de  la  corriente  antdrtica  Americana.  For  el  ingeniero  Jo§^ 
Balta.     With  Map, 

OoMnioLife.  Ann.  Hydrographie  26  (1S9S):  302-3X1.  Haltermmnn. 

Ueber  gelbe  Wasserbliithe  des  Meeres.    (Trichodesmium.)    Von  H.  Haltermann. 

With  Chart 

A  oollection  of  instances  in  which  yellow  discolorations  of  the  sea  due  to  plankton 
were  observed  by  the  captains  of  Oerman  vessels. 

OesAnio  KoiMt.  Xain  and  othert. 

Seismic  and  Oceanic  Noises.    By  Samuel  W.  Kain  and  others.    (Beprinted  from 
the  Monthly  Weather  Review  for  April,  1898.)    Size  9  x  6J,  pp.  6. 
This  is  a  contribution  to  our  information  regarding  the  unexplained  noises  known 

as  mittpoefferst  barisal  gunt,  etc.,  and  suggests  several  possible  explanations. 

Ooaanographieal  Kethodi.    Ann.  Hydrographie  26  (1898) :  312-323.  "  Patteruon. 

Zur  Methodik  der  hydrographischen  Forschung.    Von  O.  Pettersson. 
Ooeanographj.  C.  Rd.  127  (1898) :  731-733.  Bontan. 

L*in8tantan^  dans  la  Photographic  sous-marine.    Note  de  M.  Louis  Boutan. 
On  the  methods  of  obtaining  instantaneous  submarine  photog^phs. 

Ooeanography.  O.  Tidskrift  14  (1898):  151-159.  Knndien. 

Ingolf-Expeditionens  hydrografiske  Under80gelser.  Af  cand.  mag.  Martin 
Enudsen.     With  Map. 

Oceanography.  Ann,  Hydrographie  26  (1S9S):  35G-359.  Koppen. 

Jahres-  Isothermen  und  -Isanomalen  der  Meeresoberflachc.      Von  W.  Koppen. 
With  Chart.    [Also  in  6?lo6tt«  74  (1898) :  233-235.     With  Charf] 
On  the  temperature  of  the  surface  water  of  the  ocean. 

Oceanography.  Hurray. 

On  the  Annual  Range  of  Temperature  in  the  Surface  Waters  of  the  Ocean,  and 
its  relation  to  other  Oceanographical  Phenomena.  By  Sir  John  Murray,  k.o.b. 
(From  the  Geographical  Journal  for  August,  1898.)    Size  10  x  6^,  pp.  26.     Chart 

OccABOgraphy.  Die  Natur  47  (1898)  :  427-429.  Zacharias. 

Die  ozeanographischen  Aufgaben  der  deutschen  Tiefsee-Expcdition.    Von  Otto 
Zacharias. 
Preliminary  results  of  the  voyage  of  the  Valdivia. 

OcMinography— Bed  Sea.    Sitz.  h.  A.  W.  Wien  106,  Abth.  I.  (1897) :  407-424.         Stcner. 
Vorlaufiger  Bericht  iiber  die  pelagische  Thierwelt  des  Hothen   Meeres.     Von 
Dr.  Adolf  Steuer.     With  Map. 

AVTHBOPOGEOGBAPHT  AlH)  HISTORICAL  GEOOBAPHT. 

Anthropology.  Brinton. 

The  Factors  of  Heredity  and  Environment  in  Man.  By  Daniel  G.  Brinton,  m.d. 
Reprinted  from  the  American  Anthropologist,  September,  1898.  Washington, 
1898.     Size  10  X  6J,  pp.  [8].     Presented  by  the  Author. 

Commercial  Geography.     B.  American  G.S.  30  (1898) :  281-304.  Soars. 

Geographic  conditions  that  make  great  Commercial  Centres.     By  Major  A.  F. 

Sears. 
The  growth  of  cities  in  America  is  considered  in  the  light  of  the  various  geographical 
conditions. 
Commercial  Geography — Coal  Tablet.  

Copy  "  of  Statement  showing  the  Production  and  Consumption  of  Coal,  and  the 

Number  of  Persons  employed  in  Coal  Production,  in  the  Principal  Countries  of 
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"IVorH,  m  eaoli  year^firom  1883  to  18[»6.  as  far  as  the  Partictilftre  c*n  he  stntecl; 
*  er  with  a  Stalement  showing  the  Production  of  Petroleum  in  the  United 
and  ID  the  Rowiao  Empire  for  r  series  of  years  (ic  oootfnuatioii  of 
FirliaiiiejitarT  Paper  Xo.  I,  of  Session  1897)/*  Londan :  Ejre  &  Spottuwoode, 
1898.     Sijse  13  X  Sf,  pp.  54.     PHee  5Jd. 

Commefcial  Geography— Drugs.  

i^peciHl  CoQstHAr  Reports.  The  Dnifc  Trade  in  Foreij^u  Countriua,  Vol.  xiv, 
Reports  from  the  CJoijsuls  of  the  United  States.  Issued  from  the  Bureau  of 
?0Te£gD  Oommeroe,  Bepartmant  of  State,    Waahingtoti,  ISdH.    Size  9^  x  6,  pp.  418. 

IIKori«il.  Oafiarel. 

Bot.  G,  it  (IB&8):  54.  Mo,  463;  43  (1S98)  :  5P,  117.  21U,  807.  381. 
De  orbe   novo.      Par  Pierre   Martyr  d'Anghiera,     Quatri^tne  dc'oade,   triMliiite, 
aveoiiutes  et  oommentairea.     Pwr  Pnul  GulfareL 

liiUuictl — ?ortngnese  Fangatort,  Tltsrbo. 

Tnil>wlb<jn  Nauticoa  des  Portugraezes  noa  seculoa  ivi.  e  XTii.  Parte  i,  Martnharia. 
M^monn  apreseutada  a  Acadeoiia  Heal  das  8eteDCias  por  oocnsi&oda  celehra^JLo 
tlo4*'.  Ceufenario  do  Descobrirriento  do  caminho  maritimo  da  India.  Por  Lousa 
Vrbrbo,    Lisboa,  1898.    6ize  12  x  9,  pp.  342.     Pretmied  bff  the  Auihor. 

HKsriMl^Zemi  Ineas, 

The  Annals  of  the  Voyages  of  the  Brothers  Nicole  aud  Antofiio  Zeno  m  the  \orth 
AUsntic  about  the  end  of  the  FourteeDth  Century,  and  the  Claim  fouoded  thereon 
*(n  Veaetian  Discovery  of  America,     A  Criticism  and  an  Indrctment.     By  Fred. 
W".  Lucas.     lUiistrated  br  FMcsimilea.     London  :  H.  St^vt  ns^  Son  k  Stiles,  1898. 
8i»  U  X  10|,  pp.  xiv.  afiif  23 1,     Price  £2  2#.     Pre$gnt^  by  the  Ptdduherst. 
Tbii  superb  volume  deals  first  with  **  the  Story  of  the  Book'*  of  the  voyages  of  the 
^mihm  Zeni,  then  with  *•  the  Story  in  the  Book,"  and  finally  there  are  a  Summftry  and 
Ottdfuioba.    The  text  is  profusely  illustrntott  with  reproductions  of  ancient   maps 
ttd  ^bt  engravini^.     Tlie  appeodioea  contain  heautiful  facsimiles  of  the  It4ULan 
'odEoglifih  editions  of  the  voyages,  a  bibliograpby,  and  a  large  number  of  leprodjDC- 
tbtu  of  valuable  old  maps. 

Witi*l  eeegrapbj.    G,Z,  4  (1898) :  397-408,  45.5-405,  i)20-52:».  Hert«berg. 

I'^dedricli  Ratsel's  poUttsohe  Geograpbie.     Voq  Dr.  Heinrich  Hertzberg. 

BIOOEAFHY. 

Mnt.  S,8,G,  Com.  Bordeaux  21  (1898):  SS7-352,    Tineent  and  Humbert. 

Sia^n  Bolivar:   m  vie,  son   osavre  (1783-1830).     Par  le  Dr.  L.  Vincent   et  J 

flambert. 

A  iketch  of  the  life  of  the  Liberator  of  South  America. 
Ji*!  etrald,  Tra  eel  3  ( 1 898)  :  ^83-339.  

Hr.  E.  A.  Fite  Gerald.     With  Pitrlrait 
^l  Tit  G.S.  Ait«tralas(a  (  Vietoria)  U  (1898)  :  96- U9.  

Kr  Erocsl  Giles. 
^UW.  Deutsche  Jiundarhau  G.  20  (189S) :  572-573,  — 

KmI  Wiibelm  v.  Gihnbel.      Wiih  Portrait 

l>f,vofi  Gam Wd  (1823-1898)  was  engaged  largely  in   the  study  of  the  AJps  from 
^  point  of  view  of  geognosy. 

^«l«r.  D^ttche  Rumhehati  G.  %l  (1898)  ;  85-88.  -^ 

Atikni  Eerner  B.  v.  Marilaun.     WiUi  PortraiL 

KtHrt.  Deuitche  liunthchau  G,  20  C 1 898)  :  569-571 .  

Heiiirieh  Klepert.     Zu  seiner  achtztgstf^n  f  icbtirlstsirafoior.      iVtth  Portrait. 

1^  Deitifche  Jiundichau  G.  21  (1898):  42-43.  Qreger 

KittoD  Liata.    Von  J.  Greger.     With  P^tmiL 

liMtBty.  B.S.  KMdiv.  G.  fi  (189S):  ai-tS6.  Abhate, 

3fjMoa  Bey.     Par  le  Dr.  Abbate  Paeba. 

Colottel  Alexander  Maeomt  Masoo,  who  died  in  March,  1897,  waa  an  Americau*  who 
ciitered  the  Egyptian  army  and  carried  out  maey  surveys  in  thr  Sudan, 
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NEW  MAPS. 

6,  9,  11,  1V15*  16:  XLVI.  2,  4:  XLVU,  2,3,  10,  12:  XLIX,  7;  L  4;  LIIL  G,s^. 
10,  11,  It; :  tVl.  2,  3,  4 :  LVIL  1,  2,  Staffordshire,  L  12.  Surrey  (tbia  county  i^ 
now  compkt-e).  Buisex,  XIX.  lU,  11,  13,  15 ;  XXX.  2,  3,  5,  6,  8.  U.  U),  U,  13,  li, 
15,  IG ;-  XXXI.  1.  5,  6,  10;  XXXO,  5.  9,  10  ;  XLIIL  3,  4,  7,  8  ;  XLIV.  1»  2,  3,  4, 
5,  6,  7,'lt]J :  XLV,  1.  2,  5,  IJ,  12 :  XLVI.  «].  Westmoiland,  IX.  H^:  XIV.  8,  12,  16; 
XV;  8,  P,  10,  11,  12.  18,  14.  15,  16;  XVI,  1,  2,  5,  G,  7,  10,  11,  12,  13,  14 ;  XVIL  iK 
18.  lU  "XXIII,  1,  3.  4,  6.  7,  9,  15 ;  XXIV.  L    :\t.  each, 

Uiscillakbocb:-— Ope-ioch  Pariih  Indexea,  printed  in  oolourB,  ehowing  25-i»ch 
pariAh  mAi»  only;  Sheeta  3,  12.  Kl,  33,  24<J,  256,258,267,  270.    Pnoe  !•»  eacfc. 
Theae  are  also  pub lielied  sboffing  6-inoh  qtmiter-KheeU  only,  price  U.  eaek* 
(E.  Stanford,  Agent) 

turkey.  Oolti*Paeclia. 

-  Kurit>  der  Umgegend  von  ConstnntinopeL  Von  C,  Firiherr  yon  dur  rtoltz-Pafichfw 
Seal©  1 :  100,000  or  IG  atat.  mile  to  an  IdoIi*  Sclmll  ^  Groiid,  Berlin,  IS^i 
Price  4  mark$. 


CbhuL  Bretaoliiieidtr. 

Bretscbneider^a  map  «jf  China  :  Supplementary  maps. — 1.  Part  of  Northern  Chile, 
Scale  1  :  755»000  or  10-3  Btat.  miles  to  an  incb,— 2,  TLe  raountains  west  of  Pekirij;. 
Scale  1  :  317,500  or  501  stat.  mik-s  lo  an  inch.— 3.  Mid-China  and  the  Yangtjcr 
river,  in  two  sheeta.  Scale  1 :  2,050,000  or  32-3  etat.  oiilea  to  an  inch.— 4.  The 
great  rivera  of  the  Canton  province.  Scale  ]  :  1^500,000  or  23'G  stat.  milea  to  an 
moh.— 5.  Parta  of  Ynnnan  proviDco.  Scale  1 :  1,000,000  or  15  8  Btat.  miles  to  an 
iDch.  By  A.  BretdchDeidor,  Eugraveil  and  printed  by  A,  lliio,  St.  Petorahurg, 
1898.     Presented  b^  the  Author. 

Thia  m  a  aeries  of  maps  tiupplementary  to  BretBchneider*8  four-sheet  map  of 
China.  They  are  all  drawn  on  ditt'erotit  enlarged  scales,  snitablo  to  the  area  ahown  eo 
the  liheet,  and  include  some  of  the  most  important  parts  of  the  Chinese  empire,  among 
which  the  map  af  tlie  Yangtse  valley,  on  two  sheets,  haa  a  special  intera^it  at  the 
present  time.    It  would  have  been  an  advantage  if  more  altitudes  had  been  given. 

China.  KiiUp. 

Tbo  "  Daily  Mail  "  commemal  map  of  China,  showing  the  railway  Gonoeaaioiii, 
eoalfielda,  iron  -  mines,  navigable  waterways,  and  steamship  routes.  Soale 
1 :  7,750,000  or  120  stat.  miles  to  an  iooh.  Gtorge  Philip  &  Son,  London  k  Livo^ 
pool,  WJ$.     Frice  It.     FrettfUed  htf  the  FublUherM^ 

AI^BXOA. 

French  Congo.  Courtry^ 

Carte  dii  CoOKo  Freik(;nif«  et  Haut  Oubanglii.     Scale  1  :  800,000  or  12^6  stat.  milei 
to  an  inch.    Par  A.  Courtry  :  Paris,  1897-118.     12  shi;ets. 
The  large  acale  on  which  this  map  ia  drawn  renders  it  specially  usefnl  for  refer 
enee.     It  is  eonflQtd  enliiely  to  the  basins  of  the  Congo  and  Ubangi.  und  doea  not  in- 
clude any  of  the  Bahr-eUQazel  province.     The  principal  routes  of  explorers  are  laid 
down,  and  some  statistical  information  with  regard  to  xiavigation  is  giveti. 

AUEEIGA. 
Parafuay.  BomirO' 

La  Ecpubliitiii'  du  Pamgnay.  Scale  1  :  1,580,000  or  24*9  fitat.  miles  to  &n  inch. 
By  Cleto  Romero.  Brujtelles:  EL  Onjot,  1897. 
This  map  was  prepared  for  tho  International  Exhibition  of  Bmsgola,  1897.  The 
importance  of  towns  is  indicated  by  the  symbols  employed  to  mark  their  positions,  aad 
all  railways  and  telegraph  lines  in  opera tiun,  as  well  ivs  thoae  in  the  oonive  of  COD- 
striictioD,  are  shown.  An  inuet  plan  of  Asuneiou  is  ^veti  on  an  enlarged  aoale.  A& 
the  back  of  the  map  there  are  notes  coutaitiing  itatibticni  information. 

AUSTBAIA8IA. 

Qneetiil&nd.  Survey  Departments  Brisbasi* 

Map  of  Queendand.  Scale  1  : 3,041, 28i^  or  4S  siaU  miles  to  an  inch.  Survey 
Department,  Briabane.  1898.  Price  2«.  Gd.  Fretented  by  the  Surveyor-Gener^  cf 
QueeiitlamL 
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World.  AndfM. 

Andreet  allgemeifier  Hmittatks,  12eHanpt-  und  139  Kebenkarten  auf  186  Earton* 
seiten*  nebat  alphalxsiiftclieni  XamenTerziiL^hiiitf,  Vierte,  volHgr  neiibeftrlKsitete, 
stark  Termehrte  Auflage,  heruusgeg^jbeQ  von  A.  Scobol.  Lief  ;i9.  SQdb*y©ni,  Tirol 
imd  Sakburg-.—  Liof  40,  Seh^eiz.^ — Lief  41,  Kolonial-iind  ^eUverkelir«karte. — 
Lief  42t  UeberBlclitiikarte  von  Afrika.  Bielefeld  uad  Leipzig;  Vorlug  von  VeU 
bagen  and  Klasiug,  1898,  Price  50  pf.  each  part. 
World,  Bartbolomew. 

The  Citi^en'a  Atlfl*.     One  hundred  maps  and  gojwitte^ir.     By  J.  G.  Bartholomew, 
F.ILG.8.    PnbliBbed  bf  George  Xewne^,  Ltd**  London.     In  20  parts,  iaHued  fort- 
nightly,    Purt  20.    Price  ti<t 
With   tbo   issue  of  part  20  tliis  atlas  is  oomptete,  and  contains  altogether  120 
maps,  and  many  iueets*    It  in  a  new  and  revised  editioa  of  Bartholomew's  Library 
Beference  Atlaa,  atid  bat  been  issued  with  great  regularity,  in  twenty  forLuigbtty  parts, 
at  Btxpence  each*     The  price  of  the  whole  atlaa,  with  the  biodiug,  ia  sixioen  shilUngs, 
whiob,  considering  the   exoellenc«  of  tho   maps  aad  the   copious  gazetteer  which 
aecompaniea  it,  is  remarkably  cheap. 

CHAETi. 
Admiralty  Charts*  Hydro^aphie  Departmsnti  Admiralty. 

Charta  and  Plms  pnbliahed  by  tho  Hydrographlrj  Department,  Admiralty,  during 
September  and  October,  18^8.  Presented  bff  tht  ilydrographio  DepartTnmit^ 
Admiraltfj. 

3be«* 

Soilly  isles*  St.  Mary's  pool.     Bd. 
Ireland*  «outh  coast : — Yaleatia  to  Kinsale.    *ds, 
Norway*  south-west  coast : — Haadyret  to  Ruuna.     1«.  CW. 
Plans  on  the  north  coa.it  of  Bussiaa  Lapland  :— Head  of  Pechiuga 
golf,  Tzuip  Vavolok  bay,  Vaida  buy,  Ozerko  bay.  Ozerko  bay 
entrance.     1«*  6<cl. 
Newfoundland :— Sopg  arm*     1*.  tJi. 

I  S-RslNewfoimdlftBil,  east  ooaat,  auchorages  in  Whit©  bay  :— French- 
^       '     man's  cove,  Pur  beck  cove,  J  ackson^B  arm.  The  narrows  (Jackson's 


No. 

Jfjcbe** 

3014  m 

=  9-8 

2424  m 

=  05 

3007m 

=  1*4 

2087  m 

-  var. 

15G3  m 

^39 

'Mmm 

16  5 

—   \  cue 

2t.  6J. 
-Boatoti  harbour*     2f.  (W. 


arm),     li.  (kf* 
ItKJi)  m  —  O'B      Lake  Erie,  eastern  i>ortion* 
151ti  m  -  3-25    North  America,  eaat  coast: 
294J8U1  =  I^^Jl  AnchoragoaonthocoasfcofChile:— Totoralillobay,Huasco.  U,M, 

20[>3  m  =  5  9       Chile  :— Iquiquo.     I«,  M. 

1835  ra  -  135     Vanooiiver  island :— Ciayoqaot  sound,  Shelter  arm.     2*.  ^>d. 

1233  m  =  (-.a!'  ^^'^I'^ii  E^^^*  mouth  of  the  Euphratea :— Shatt  al  Arab  and  Biih- 
l*^'^/       miflhir  river,  the  bar  below  Mahanitnera,     !!•» 

1293  m  =  0-7      Celebea  :— Approach  fcn  Makassur.    2#.  M, 

3002  III  =  0-85     China,  south-east  coast:— Bijia  bay.     1*.  twi. 

19B8  m  =  0'75     Ch\\m  : — Sara  sa  bay  and  inlet.     2*. 
1 1101 
16  m  =  J 1 00  Japan  :— Kobe  and  Osaka,  Sakai  Ko.  Aji  Kawa  Guchi.    2i* 
I  90 j 

3018  m  =  2"0      Anchorages  on  the  north-west  coast  of  Australia :— Point  Cloatea 
anchorage,  Maud  landing.     \a,M. 

1&j3  m  =  l^t]  >few  Zealand :— Poverty  bay,  Giaborne,     \t.  Gd. 

1022  New  Plan  :— Antipwlea  inlands. 

PUn  added  : — ^Depot  anchomkge. 
(/*  D.  Potter,  Agent.) 

Chart!  Cancelled. 
^^  Cancelled  by  Ko. 

2424  Valentia  to  cjipo  Clear.      1  New  chart. 

1996  Mizen  head  to  Kiusale,      f     Valentia  to  Kinsale 
883  Phiu    of     approaches    to^New  Chart. 
EkersunJ  on  thiB  sheet.  {     Haadyret  to  Raunn 

2333  Plana     of     Fort     No Toi  I  New  Chart. 

Zeroli  and  Vaida  bay  ou  thin '     Plana  on   the  north   cx)aBt    of    Russian 
chart.  I         Lapland *     .     .     2967 


2424 
S007 
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JAPS. 


jfo,                                                                                           Cincdlcd  bj 
te^l  Q                                      /New  olmrt* 
156oSopBam.  \    Sopa  anD 1565 

G78  Plan  of  Roodean  harbour 
on  thi«  Hheet 

2871  Boston  liarbour.  {"^^^Ltn'trbour 1516 

1302  PkBB  of  Totoralillo  W  ^ew  chart 
and^port  of  euaaoo  on  thi.j    Anchorages  on  the  ooa«t  of  Clule  .     .     .     2838 

1278  Plan  of  Iqulqn©  road  oTi^Nev  chart, 

this  chart  j    Iquique ,     20&3 

601  Plau  of  Isles  do  Loa  on 
this  chart, 

1235  Mouth  of  the  EDphrateB.{^*^„;^jJ'^-f^^^j.^p^„^^ ,235 

1293Appio»obtoS&kas««r.     {^Tpp^^'ck  to  MakoBsar 1293 

1988  Sam  «  bay  and  inlet.        {^81^'^%  and  inlet 1988 

16  Hyoso  and  Osaka.             {^  Kobl' and  Oeaka 16 

Chart*  that  have  r«e6iY«d  Important  Corrootlomi. 

No.  2280,  Whit©  lea : — Arkhangel  bay.  300,  Ancbomn^eg  mi  the  west  and  north 
ooaats  of  Spitsbor^en.  2361,  Sweden :— 6 1  and  to  Landsort  22^)6,  Oulf  of 
Bothnia:— South  Quarkeu  to  Hornalaudot,  2331,  Gulf  of  Finland  :— Hango  head 
to  Bars  sound.  1345,  France^  west  ooaat ;— St.  Jean  de  Lim,  2647^  France,  west 
co€hflt: — Lea  Sable*  d'Olonne  to  Bourgneuf,  2646,  France,  west  ooafit:— Borgneuf 
to  lie  de  Groix.  194,  Malta  and  Gozo  islands.  2996,  Black  sea  c-^Karkiuitskago 
bay,  2282,  Arctic  ocean  and  Greenland  sea.  296,  Newfoundland  :^!3apG  Boua- 
\'iBta  to  Bay  BoUa.  67S^  Lake  Erio  and  Huion.  1BD2.  PlauB  cu  the  coaetof  Oblle. 
1876,  Anoboragefl  on  the  coaiit  of  Mexioo.  2449,  Britiah  Golnmbia  -—Lama  pasaage 
and  SoafoTtb  channel  2431,  Ahiaka:— Port  Simpaon  to  Croea  sound,  1013, 
Africa,  west  coast :— Cape  Lopeu  to  Cape  of  Good  Hope.  601,  Africa,  west  coast  :— 
lilea  do  LoB  to  Sherbro  island.  fi85,  Africa,  eaat  coast : — Bazaruto  bay,  Limpopo 
rirer.  721,  Seychelles  group.  42,  India,  west  coast :— Coasts  of  Bind  and  Kutch. 
829,  India,  east  coast ;—Cocanac]a  to  Baaseiu  river.  814,  Bay  of  Bengal: — ^The 
Sandheada.  263€,  Strait  of  Mnkaeaar,  Dorth  part.  403»  Australia,  Bouth  coast  :—- 
Wofrti  jLKiint  to  Lowl?  point.  401,  Australiii,  south  coast  :^ — Port  Augnsti. 
(,;.  D.  Polier,  Agent.) 

Xrnlted  States  Charts.  UJ.  SydrograpMo  OMoe. 

Pilot  Charts  of  the  North  Pacific  Ocean  for  December,  1898.     PubliBhed  at  the 
Flydrographic  Office,  WasbingtOB,  E.C,     Presented  hf  ihe  U,S.  Effdrographic  Offife, 

FHOTO^EAPHd. 

Alaika.  BofU. 

Five  Photo<n^phs  of  the  Eobinsou  Sange,  Alaska  (Mouuis  Dalton,  Bedwood,  and 
Campbell),  taken  by  H.  T.  Burls,  Esq.,  1899.     Freteiited  by  E.  T.  Burh,  Egq, 
These  five  photographs  are  enlargr^meuts,  and  illustrate  the  Bcenery  and  geology  of 
the  Robinson  range,  Alaska.    The  following  are  their  tilles ; — 

(1)  Jlonnt  Redwood,  with  Johnstone  ert^k  in  the  foreground  ;  (2)  Mount  Redwood, 
about  6  miles  west  fn>m  Icy  cape;  ('6)  31ouiit  Redwood^  showing  glacier  becoming 
extinct  at  foot;  (4)  3Iount  Campbell ;  (5)  Mount  Dalton, 


H.B.— It  would  greatly  add  to  the  voluo  of  the  ooUeotion  of  Fhoto- 
graphfi  which  has  been  eBtablished  in  the  Map  Boom,  if  all  the  FeUows 
of  the  Society  who  have  taken  photographs  during  their  travel i,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  bo 
acknowledged*  Should  the  donor  have  purchased  the  photographs*  it 
will  be  useftil  for  reference  if  the  nam©  of  the  photographer  and  his 
address  are  given. 
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The 

Geographical    Journal. 

No.  2.  FEBEUARY,  1899.  Vol.  XIIL 

EXPLORATION   IN  THE  CAROLINE  ISLANDS.* 

By  F.  W.  CHRISTIAN. 

The  extensive  Caroline  archipelago  stretches  for  over  1500  miles  from 
Yap  in  the  west,  to  Kusaie  in  the  east,  and  lies  north  of  New  Gninea^ 
(Ijetween  lat.  5°  to  10^  K,  and  long.  137°  30'  and  163°  10'  E.).  It  is  a 
collection  of  low  coral  atolls,  with  a  sprinkling  of  basalt  islands  enclosed 
by  barrier  reef^^  These  and  other  coralline  groups  fo  thickly  stud  the 
waters  hereabouts,  that  geographers  have  given  this  i)ortion  of  the  Pacific 
the  name  of  Micronesia — the  region  of  the  little  islands.  The  Marianne 
or  Ladrone  group,  practically  a  prolongation  of  the  Japanese  chain,  is  not 
properly  reckoned  in  the  Micronebian  area.  The  Caioline  archipelago 
is  composed  of  thirty-six  minor  groups,  of  which  the  following  are  the 
principal :  Yap,  Uluthi,  Uleai,  Namonuito,  Pulawat,  Ruk,  the  Mortlockp,. 
Ponape,  and  Kusaie.  Altogether  there  are  680  islets  and  islands,  for  the 
most  part  sparsely  inhabited,  the  population  probably  not  exceeding 
50,000,  an  odd  medley  of  the  black,  brown,  and  yellow  races.  It  is  a 
curious  fact  that,  although  Yap  lies  eome  1500  miles  nearer  India  and 
the  Malay  archipelago  than  Ponape,  the  westernmost  islanders  are 
much  the  darker  and  their  language  the  more  strange  and  barbarous. 
The  great  stream  of  Polynesian  migration  has  flowed  past  further 
southward.  Yet  the  dialect  of  Uluthi  to  the  north  of  Yap,  like  that  of 
the  central  Carolines,  has  a  considerable  Polynesian  infiltration.  These 
jajfged  or  indented  areas  of  speech  are  a  peculiar  puzzle  to  the  philologist, 
showing  a  very  irregular  distribution  of  race-mixture.  The  islanders 
of  Uleai,  Lamotrek,  Ifalik,  and  Satawal  are  closely  allied  in  speech, 
customs,  and  traditions  to  those  of  Uluthi. 

•  Paper  read  at  the  Royal  Geographical  Society,  December  12,  1898.     Map,  p.  22 K 
No.  II.— February,  1899.]  '  i 
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The  islands  in  the  great  lagoon  of  Hogolu  or  Buk,  further  to  the 
eastward,  are  occupied  hy  two  mutually  hostile  races,  the  hlack  and  the 
hrown,  who  are  constantly  at  war  with  one  another.  Next  to  Buk  are 
the  Mortlock  islands,  divided  into  three  minor  groups,  of  which  Lukuuor 
is  the  largest  and  most  populous.  The  Mortlock  dialect  is  the  Lingua 
Franca,  or  commercial  language  of  the  archipelago,  furnishing  a  most 
complete  key  to  the  bizarre  dialects  that  cover  this  extreme  area.  South 
of  the  Mortlocks,  and  about  100  miles  north  of  the  line,  are  two 
interesting  little  coralline  groups  named  I^uku-Or  and  Eap-in-Mailang, 
or  Kap-en-Marangi.  On  these  is  spoken  a  language,  a  remarkable 
monument  of  pure  and  archaic  Polynesian,  combining  the  phonesis  of 
Tahitian  and  Samoan,  with  a  sprinkling  of  later  Malayan.  The  coralline 
islands,  which  form  by  far  the  larger  proportion  of  the  Caroline  group, 
rarely  rise  more  than  20  or  30  feet  above  the  sea ;  but  the  islands  of 
mingled  basaltic  and  limestone  formation,  such  as  Yap  in  the  west,  Ruk 
in  the  centre,  Lukunor  a  little  to  the  east,  and  Ponape  and  Eusaie  in 
the  extreme  east,  rise  to  an  altitude  varying  from  600  to  nearly  3000 
feet.    The  special  interest  attaching  to  these  little  spots  is  fourfold — 

1.  To  the  geographer,  because  the  group  affords  some  interesting 
studies  in  the  formation  of  coral  reefs  found  in  all  stages  of  develop- 
ment, and  the  presence  of  columnar  and  cellular  basalt. 

2.  To  the  student  of  history,  for  the  trouble  that  arose  in  1886 
between  Spain  and  Germany  over  the  possession  of  the  Carolines,  with 
their  trading  possibilities. 

3.  To  the  archsBologist,  for  the  existence  of  certain  massive  structures  of 
stone  upon  the  islands  of  Ponape  and  Kusaie,  to  the  eastward  of  the  chain. 

4.  To  the  philologist,  for  the  study  of  many  curious  native  dialects 
hitherto  unclassified,  the  distribution  of  which  shows  clearly  the  steady 
progress  eastward  and  southward  of  the  so-called  Malay o-Polynesian 
nations,  illustrating  a  singular  race  fusion  worked  out  for  many  centuries 
past  between  trader,  explorer,  fugitive,  castaway,  exile,  and  pirate — 
btr earns  of  overlapping  populations  flowing  wave  upon  wave,  backwater, 
eddy,  and  counter- current. 

I  will  refer  briefly  to  the  principal  explorers  who  have  visited  these 
waters. 

In  1528,  Alvaro  de  Saavedra  discovered  the  Uluthi  or  Mackenzie 
group,  and  took  possession  of  them  in  the  name  of  Spain.  A  little  later 
he  sailed  into  the  wide  lagoon  of  Hogolu,  or  Buk,  and  in  the  September 
of  the  next  year  he  found  Ualan,  or  Kusaie.  After  him  Villalobos  and 
Legaspi,  on  their  way  to  the  Philippines  from  New  Spain,  made  fresh 
discoveries  in  these  waters,  of  which  Yap  was  the  most  important. 

In  1595,  the  famous  sea-captain  Quiros  fell  in  with  Ngatik,  to  the 
south  of  Ponape,  which  he  called  Los  Yalientes,  from  the  warlike 
character  of  the  natives  he  found  there.  A  series  of  expeditions  of  a 
religious   character   followed   the   Spanish    discoveries    in   these   seas. 
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AttempU  to  iDtroduce  the  Catholic  faith  on  Sonsorol  and  the  Enderby 
group,  known  as  Los  Mar  tires,  failed  disastrouely,  ending  in  the  deuth 
of  the  missionaries  who  conducted  tbem,  through  the  cnwardice  and 
incompetence  of  the  captain  who  held  temporal  oommand.  Other  Spanish 
vefiseb,  no  doubt,  on  the  course  from  Acapnlco  to  the  Philippines,  may 
have  fallen  in  with  some  of  the  Caroline  islauds  or  heeu  wrecked  on 
hpnie  of  the  uiicharted  reefs.  Of  these  we  have  no  record  save  the  grim 
^tory  on  the  south  coast  of  Ponape,  of  iron  men  who  came  up  out  of  the 
tie&  und  fought  with  the  men  of  Kiti,  until  overwhelmed  with  aling-stonefl 
and  spoar-thrHBts.  A  voyager  of  note  in  Micronesia  was  Kotzebuej  who, 
with  the  famous  Charaisso,  poet,  dramatist,  and  philologist,  visited  the 
Marshalls,  the  Mariannes,  and  a  portion  of  the  Carolines  in  1815,  After 
1619,  Lutke,  Freycinet,  Duperrey,  and  Dumont  IVUrville  visited  these 
regioos.  Id  1839,  an  Eoglish  man-of-war,  the  Lnrni\  coasted  around 
Ponape  and  entered  Eiti  harbour,  A  number  of  geographical  observa- 
tions and  soundings  were  taken,  upon  which  our  preseot  Admiralty  chart 
is  based.  Most  unfortunately,  nearly  all  the  native  names  have  Ijeen 
cruelly  mangled,  and  haye  become  a  meaningless  jargon, 

lyr.  J,  8.  Kubary — now  uuhappily  deceased— made  some  ioteresting 
researches  amongst  the  Mortlook  islanders,  and  supidied  new  infornia- 
ihm  on  the  bird-life  of  Ponape.  He  also  furnished  the  Godefroy  firm 
at  Hamburg  with  some  notes  on  the  ruins  of  Metalanim.  When  I  met 
him  he  was  living  at  Inpompo,  on  the  south  bank  of  the  Pillap-en-Chakola 
oreek,  a  little  way  above  the  colony  of  Santiago.  He  was  then  busily 
engaged  collecting  land-sliella  and  specimens  of  birds  of  the  island, 
one  of  which,  a  PhhgtjaSf  was  called  after  him.  I  did  not  have  the 
pleasure  of  seeing  the  beautiful  views  he  took  of  Nan-Mntal  in  1874,  or 
of  examining  in  detail  his  writings  on  the  ruins  of  Metalanim.  He, 
however,  let  m©  have  the  plan  of  the  ruins  of  Nan-Matal,  of  which 
I  have  made  use,  making  a  good  many  curreotions  in  the  names  and 
a  little  in  the  position  of  the  islet*!,  from  the  information  given  by 
«ome  natives  and  an  old  American  settler  and  his  son,  who  accompanied 
me.  Before  my  visit  to  Metalanim,  Kubary  promised  to  give  me  a  full 
account  on  my  return,  go  that  I  could  have  the  satisfaction  of  working 
iodepeudently.  When  I  came  back  he  told  me  a  good  deal  more  about 
hh  work,  and  we  had  very  interesting  discussioos  together*  Strangely 
■enough,  he  had  uot  made  any  excavations  in  the  central  vault,  which  he 
had  used  as  a  developiog-chaniher  for  hia  negatives,  and  was  delighted 
when  I  spread  my  finds  before  him.  As  an  instance  of  the  thoroughness 
■of  his  methods,  I  refer  to  the  sketch-plan  of  Nan-Tauach,  at  p.  8  of  the 
paper  on  Kubary's  researches  by  Dr.  Friedrithsen,  **l)ie  Euinen  von 
Nan-Matal/'  published  in  Hamburg  in  1874,  ^io  the  journals  of  the 
Masenm  Godeffroy,'  which  has  done  eo  much  for  science  in  Pucific  waters. 
A  little  while  after  my  departure  from  Ponape,  I  received  a  letter  at 
Tap  telliog  me  of  Kubary's  death,  which  occurred  only  two  days  after 
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my  departure.  He  was  one  of  the  most  indefatigable  scientists  that 
Germany  has  gent  out  into  Pacific  waters,  and  was  much  miseed  by  all 
who  knew  him. 

During  his  cruises  in  the  Pacific  in  1882-85,  Admiral  Cyprian 
Bridge  visited  the  Carolines  {Frocccdimjs,  RG.S.,  1886).  Mr.  Mosg, 
now  British  reBident  of  Harc)toEig:a,  paid  a  brief  visit  to  Metalanim  about 
twelve  years  ago,  which  he  mentions  m  bis  book  entitled  *  Atolhs  and 
Islands.'  An  American  missionary.  Dr.  Gnlick,  also  took  some  valuable 
notes  on  the  people  of  Ponape  and  their  antiqoitioF,  published  in  Boston 
about  1875. 

In  1885,  the  raisiug  of  the  German  flag  at  Yap  by  the  cruiser  lUh 
caused  much  indignation  at  Madrid,  Spain  finally  being  confirmed  in 
her  possession  by  the  friendly  intervention  of  the  Pope.  Ever  ainoei 
Spain  has  found  the  islands  a  trotibleaome  acquisition.  She  has 
squandered  many  lives  in  quelling  native  risings,  and  is  obliged  to 
keep  up  two  expensive  military  ostablishmentSt  one  at  Yap  in  the  west, 
the  other  at  Ponape  in  the  east.  She  gets  no  return  from  the  natives 
in  revenues  or  taxes,  and  the  trading  is  monopolized  by  Germans, 
Americana,  and  Japanese,  who  make  a  very  fair  livelihood  in  dealing 
with  the  exports.  These  consist  of  copra,  beche-de-mer,  vegetable  ivory 
uuIb,  turtle-abell,  and  i»earl-8hell.  The  copra  exported  annua! ly  from 
the  Carolines  is  calculated  at  4,000,000  lbs.  weight,  towards  which  the 
island  of  Yap  yields  1,800,000  Ibe. 

In  189o,  meeting  in  Sydney  Louis  Becke,  that  Ulysses  of  Pacific 
waters »  I  determined  to  take  his  advice  and  visit  Spanish  Micron esia, 
in  order  to  explore  some  remarkable  ruins  reported  upon  the  ielands 
of  Ponape  and  Lele,  in  the  Eastern  Carolines,  On  my  way  out  I  made 
a  brief  stay  at  Hong-Kong,  where  Sir  William  Bobinson,  the  Governor, 
was  so  kind  as  to  furnish  me  with  credentials  to  General  Blanco  at 
Manila,  then  Spanish  Governor  of  the  Philippines.  He,  in  turn,  gave 
me  letters  to  the  two  deputy  governors  on  Yap  and  Ponape,  the 
respective  seats  of  government  in  the  extreme  west  and  east  of  the 
Carolines.  I  left  Manila  in  the  bi-monthly  mail-steamer  TVnw^  on 
December  15,  touching  at  Yap  December  22,  Guam  in  the  Ladronea 
on  Christmas  Day,  and  reaching  Ponape  on  the  first  day  of  the  Now 
Year,  IStn;,  I  took  with  me,  as  photogmpber  and  general  assistant,  a 
Philippine  native  from  the  province  of  Pampanga,  since  executed  by 
the  Spaniards  for  joining  in  the  late  rebellion.  Whilst  he  was  with  me 
on  Ponape  be  took  some  150  photographs  in  the  various  districts.  Soon 
after  our  arrival,  the  powerful  chief  Kanapei  of  Konkiti,  on  the  south 
coast,  gave  us  the  island  of  Nalap  as  our  first  base  of  operations.  Here 
we  stayed  three  months,  studying  the  language  and  tiistimis  of  the 
natives,  and  taking  many  notes  on  the  marine  life.  Subsequently  we 
spent  the  month  of  Maich  in  tb©  Metalanim  district  on  the  east  coast, 
where  we  visited  the  walled  islands  of  Nan-Matal  and  tbe  tunctuaries 
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of  Nan-Tauach  and  Pankatara.  After  leaving  Nan-Matal  I  visited  an 
^■toncient  cemetery  on  the  Metalanim  border,  of  which  I  took  a  sketch  plan. 
^H  HetarniDg  to  Ascension  \ny  in  May,  I  made  a  voyage  down  to  the 
^Hsonth-eist,  visiting  Mokil,  Pingelap,  and  Strong*8  island — ^otherwiee 
^■called  Ualan,  or  Kusaie — where  I  sketched  a  plan  of  a  remarkable 
^"  Cyclopeiin  enclosnre  upon  the  island  of  fjele.  On  my  return  to  Ponape, 
1  stayed  five  months  on  the  island  of  Paniau,  off  the  mouth  of  the  Kiti 
^B  river,  watching  with  great  int+^reat  the  operations  of  a  beche-de-mer 
^r  fishery,  and  making  various  exfjursione.  In  October  I  left  by  the  mail 
steamer  Uranm  for  Yap,  where  I  stayed  until  well  on  in  December, 
^K  wben  I  left  in  a  sailing-vessel,  which  bronght  me  up  through  the  China 
^Baeas  to  HoDg  Kong. 

^H  The  area  of  the  island  of  Ponape  is  some  340  square  miles*  It  is 
^^  eurronnded  by  a  barrier  reef  enclosing  a  lagoon  about  a  mile  and  a  half 
j  in  breadth,  and  of  varying  depth,  studded  in  all  directions  with  detached 
reefs,  and  patches  of  live  coral,  the  ra]*id  growth  of  which  on  the  south 
'  and  south-west  coasts  bids  fair  to  render  navigation — except  for  the 
lightest  canoes — an  impossible  task.  On  the  north  coasts  however,  the 
I  lagoon  in  many  places  is  of  considerable  depth.  In  this  lagoon  are 
scattered  thirty -three  islets,  mostly  low  and  of  coralline  formation;  a 
few  of  them,  however,  are  volcanic  in  origin. 

Chokach  has  a  remarkable  scarp  or  precipice,  the  Paip-Alap,  *J31  feet 
in  height,  on  the  north  side  of  it,  where  the  columnar  form  of  the  basalt 
is  very  clearly  defined.  The  glen  below,  tradition  declares,  waa  the 
quarry  whence  the  early  builders  gathered  the  material  for  their 
wonderful  buildings  on  the  east  coast,  ntraight  from  the  workshop  of 
Xainre.     Langar  i8  the  headquarters  of  a  German  trading  firm* 

The  other  islands  are  somewhat  thinly  populated,  and  serve  merely 
as  GshiBg  stations.  The  islet  of  Mutakaloch,  off  tho  Metalauim  coast,  is 
remarkable  for  its  cellular  basalt  formation ;  whilst  near  Kapara,  which 
lies  on  the  edge  of  the  barrier  reef  on  the  south-west  coast,  is  seen  the 
L  phenomenon  of  a  spring  of  fresh  water  welling  up  through  the  coral. 
^B  The  principal  harl)ou  re  are  Hve  in  number:  (1)  Ascension  bay  in  the 
^"  north,  at  the  mouth  of  the  Pillapenchakola  river,  on  tbe  west  bank  of 
which  stands  the  little  Spanish  colony  of  Santiago,  with  the  peaks  of 
I  Kupuricha  aotl  Telemir  towering  some  2000  feet  high  in  the  background, 
I  To  the  south-west  is  the  great  scarp  of  Chokach,  a  notable  landmark 
'  far  out  at  sea*  (2)  Port  Aru,  or  Oa,  on  the  IT  and  Metalanim  border,  was 
I  the  scene  in  1800  of  a  brisk  action,  in  which  the  Spaniards  brilliantly 
carried  the  rebel  defences  from  the  sea.  (3)  Metalanim  harbour  on  the 
east,  overlooked  by  Monnt  Takai-V,  or  the  Sugar-loaf  peak,  in  the  neigh- 
bonrhood  of  which  are  the  celebrated  rnina.  (4)  Port  Mutok,  called  after 
th©  double-] >eaked  basaltic  islet  Iji tig  inshore— the  Tenedos  of  lAlikQ — at 
the  mouth  of  the  Kiti  river,  with  the  peaks  of  Roi,  Imkoila,  and  Wana 
in  the  background,  with  a  remarkable  obelisk-shaped  rock,  called  by  the 
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native  Ckila-U,  or  the  Adzo-head,  and  by  trading  skippers,  the  "  Sentry 
Boi."  (5)  Ronkiti  harbour,  at  tho  mouth  of  the  river  of  the  same  name, 
which  rises  in  the  slopeB  of  Mount  Tolokom,  the  highest  peak  in  the 
island,  judged  to  he  about  28G0  feet  high. 

The  island  is  divided  into  five  diatricfs,  U,  Cbokaoh,  Not,  Kiti,  and 
Metalanim ;  the  two  latter  v^'ith  a  population  of  1300  and  1500  respec- 
tively. The  whole  population  Is  about  50CM)»  living  in  Kanim  or 
scattered  open  villages  cjon fined  to  the  sea-coast.  They  are  Christianized, 
though  secretly  retaining  many  of  their  old  heathen  jiractiices.  The 
north  province  of  U  is  very  mountainous,  and  some  of  the  cliflFs  looking 
down  upon  tho  valleys  show  a  very  fine  example  of  columnar  basalt 
formation.  The  interior  of  the  island  is  an  almost  impenetrable  wilder- 
ness of  densely  wooded  mountains  and  sierras,  seamed  with  deep  valleys, 
clefts^  and  ravines.  The  heavy  annual  rainfall  sends  down  numerouB 
torrents  from  the  slopes  of  the  mountains  which  form  the  central  water- 
shed. A  belt  of  swamp,  covered  hy  thick  clumps  of  mangroves  and 
other  salt-water  brush,  surrounds  the  island.  The  mangrove  belt  at  the 
mouth  of  the  rivers  is  traversed  by  a  network  of  shallow  tan,  or  water- 
ways, barely  wide  enough  to  allow  a  single  canoe  to  pass.  The  scenery 
a  little  way  up  the  streams  is  rich  in  beauty.  The  mangroves  onoe 
pierced,  one  passes  into  a  region  of  Nipa  palm,  tree-feme,  and  tall  trees 
interlacing  overhead,  hung  with  all  manner  of  ferns,  orchide,  and 
creepers,  the  advance-guard  of  the  hosts  of  the  forest  sweeping  down 
upon  the  rich  low  levels.  At  a  little  higher  elevation  are  found  two 
varieties  of  the  areca  or  betel-nut  palm,  which  the  Ponapeans,  unlike 
the  Malays  and  their  Yap  relations  to  the  west,  do  not  chew.  Higher 
up  still  on  the  mountain  slopes  are  found  some  valuable  timber-trees. 
Amongst  the  mountains  there  are  some  well-grassed  tablelands  admir- 
ably suited  for  the  pasture  of  cattle.  In  the  mountains  behind  Ronkiti 
is  a  lake  swarming  with  huge  eels*  Other  lakes  doubtless  exist,  but 
unfortunately  very  little  is  known  about  the  interior,  of  penetrating 
which  the  natives  apfiear  to  have  a  suiierstitious  dread.  On  the  hill- 
slopes  grows  a  tall  forest-tree  hearing  a  reddish -brown  rough- rinded 
nut  about  the  size  of  a  cricket- ball,  valuable  for  the  varnish  yielded  by 
its  kernel.  The  Ponapeans  call  it  **  ais/*  It  is  the  attta  of  the  Solomon 
islan ds  ( Pfir inar i urn ) . 

The  most  productive  copra  districts  are  Kiti  and  Chokaoh,  and  there 
is  a  considerable  trade  in  fruit  of  the  vegetable  ivory,  or  rather  sago- 
palm  ^ — the  true  vegetable  ivory-palm  being  a  native  of  South  America. 

The  climate  is  hot  and  moist,  tempered  from  October  to  May  by  the 
trade-wind  blowing  fresh  and  clear  out  of  the  north-east.  The  rainy 
season  sets  in  about  June*  lasting  to  the  and  of  Septeml>er,  This  is  the 
time  of  light  variable  winds,  witli  frequent  calms,  and  occasional  heavy 
thunderstorms  and  sou tli- westerly  gales.  According  to  Dr,  Guliok's 
obeervations,  the  highest  temperature  marked  in  a  period  of  three  years 
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ax-?*"  Cent.  (U,  about  89''  Palir.)»  and  tlie  lowest  21'  (abont  70"* 
Fahr.).  The  average  temperature  is  28-3°  Cent.  (=  about  83=*  Fahr,). 
The  annual  rainfall  is  somewhat  heavy.  In  the  year  1890,  observations 
taken  on  the  Maria  Molina  hulk  in  Ascension  bay  gave  230  days  in  the 
year  on  which  rain  fell,  imd  a  total  rainfall  of  Bome  36  inches. 

The  Ponapeaiis,  like  the  rest  of  their  Car*>line  nei3J!;hl>our8,  much 
resemble  the  Malaya  of  the  Philippines  and  the  Sniu  archipelago,  the 
Dyaks  of  Borneo,  and  the  wild  bill- tribes  of  the  island  of  Formosa, 
It  is,  however,  natural^  considering  the  various  atrearna  of  popnlatioii 
that  have  swept  over  the  wide  Caroline  area«  that  the  people  of  this 
region  sbould  exhibit  quite  a   variety  of  racial  types.     Upon  Ponape 


WESZBT   NEAB  THE   MOrXH   OF   THE   UONKITI    JlITER,    KlTI   DI8TK1CT,   BOUTH-WKST 
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one  finds  a  negrito  type  amungat  tbe  people  on  the  bank  of  the 
Palang  river,  on  the  souib-west  coast.  Amougat  all  the  tribes  of  the 
island,  I  have  seen  individuals  who,  if  a  trifle  lighter  in  colour,  might 
pass  for  Samoans  or  Tahttians.  The  Polynesian  element*  however,  is 
by  no  meaus  the  most  powerful  factor  in  the  combination  here,  though 
in  the  Central  Carolines,  Kuk,  and  the  Mortlocks  it  appears  much 
more  clearly.  It  is  the  sturdy  Pap^iau  or  Melanesian  elemer.t,  derived 
from  the  lands  of  the  south,  which  we  find  most  strongly  marked  in 
Ponape.  This  influence  is  seen  at  work  in  the  very  language,  wherein 
we  see  numerous  unmistakable  Polynesinn  words  struggling  for 
exifetence  with  all  their  vowel  softness  ruthlessly  squeezed  out  and 
twnited  into  harsh  and  crabbed  vocables.     Here  tbe  rough  and  hairy 
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reveugefultand  ^ill  bide  his  time  patiently  until  his  opportunity  comes. 
Yef;  he  is  not  implacable,  and  counts  reconciliation  a  noble  and  princely 
thing.  There  is  a  form  of  etiquette  to  be  observed  on  these  occaBions— 
a  present  (katom)  is  made,  an  ai)ology  offered,  a  piece  of  aiigar-cane 
accepted  by  ihe  a^jL]^ieved  party,  honour  is  eatisEed,  and  the  matter 
ends.  The  Ponapean  ie  a  stout  warrior,  a  hardy  and  skilful  navigator, 
fidiermau,  carpenter,  and  boat-builder,  somewhat  of  an  astronomer  and 
herbaliftt,  but  a  very  i^econd-clwss  planter  and  gaidener. 

Their  manner  uf  lifo  is  simple  and  hardy.  They  go  about  in  all 
weathers,  rain  or  sunshine.  The  men's  dress  consists  of  a  long  thick 
native  kilt  or  girdle  of  split  coconut  filaments  (kol),  the  upper  part 
of  the  body  generally  bare.  The  women  used  to  wear  a  sort  of  deep 
petticoat  (Ukau)^  woven  of  the  fibres  of  a  tree  called  Nitu  Now- 
adays, greatly  to  the  peril  of  their  health,  they  have  adopted  European 
clothes.  These  they  keep  on  their  backs,  whether  wet  or  dry,  which 
induces  all  raanner  of  pulmonary  ailments. 

Their  foo<l  consists  generally  of  fish  or  shellfish,  and  a  vegetable  diet 
of  yams,  bananas,  taro,  and  bread-fruit.  The  forests  yield  pigeons  and 
some  smaller  birds  very  good  for  food.  On  the  occasion  of  a  feast,  pigs 
and  fowls  are  added  to  the  bill  of  fare.  The  flesh  of  the  dog  {Jciti)  is 
highly  relished,  especially  on  the  east  coast.  Crabs,  crayfish)  and  fresh- 
water prawns,  are  also  in  request*  The  turtle  is  set  apart  for  the  chiefs 
alone.  Eels,  whether  of  the  salt  or  fresh- water,  they  will  not  eat,  and 
hold  them  in  the  greatest  horror. 

The  special  department  of  the  WMmen  is  the  making  of  mats  and 
fibutters  of  reed -grass,  the  plaiting  of  baskets,  and  binding  the  leaves  of 
the  sa go-pal Qi  into  bundles  for  thatch.  They  make  the  leaf-girdles  of 
the  men,  and  compound  the  coeonut-oil  and  fish-oil  and  the  cosmetic 
of  turmeric,  without  which  nu  Ponapean  dandy's  toilet  is  complete. 
They  fetch  waier  in  calabashes,  light  the  fires,  build  the  stone  ovens, 
prepare  the  food,  and  perform  all  the  household  duties.  When  required, 
they  cheerfully  asi^ist  the  men  in  their  outdoor  laliours,  and  in  time  of 
war  accompany  their  husbands  and  relations  fearlessly  into  the  battle. 

The  formality  of  marriage  between  young  people  is  singular. 
The  girl  is  hrought  into  the  house,  and  sits  down  whilst  her  future 
mother-in-law  rubs  coconut-oil  vigorously  into  her  back  and  shoulders. 
This  is  called  /r#?iV/i,  or  anointing,  A  garland  of  flowers  is  jdaced  on 
her  bead,  and  the  ceremony  is  concluded  by  a  feast.  The  marriage 
Ijond  may  be  severed  at  any  time  at  the  conaeot  of  either  part}". 
The  Poriapeans  for  the  most  part  content  themselves  with  a  single 
wife,  polygamy  being  the  privilege  only  of  the  wealth}'  and  powerful 
chiefs. 

Adoption  of  children  is  universal,  and  forms  a  com  plicated  chain  of 
relationships.  Descent  is  traced  through  the  mother — a  custom  tolerably 
common  amongst  the  Oceanic  races  in  general.     Members  of  the  same 
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iipu^  or  clan,  caniiot  marry ;  a  wife  must  be  taken  Trom  one  of  the  other 

divisions.  The  giiitor  serves  for  his  wife  in  the  house  of  his  father-in- 
law  elect  as  Jacob  did  with  Laban,  and  frequently  has  hia  paius  for 
nothing-  Men  and  women  alike  practise  tattooing  {inting)  on  the  arm^ 
and  lower  limha.  Unlike  the  Marqueaan  islanders,  they  do  not  tattoo 
their  faces*  The  wooaen  nse  a  design  taken  from  the  interlacing  of 
cooonut  fronds  in  their  leaf  baaketa.  Other  designs  are  circles  and 
eight-pointed  stars  and  crosses.  The  young  men,  to  Hhuw  their  contempt 
for  pain,  are  in  the  habit  of  inflicting  knife-gasbei  and  burning  deep 
scare  on  their  breasts  and  arms. 

They  bury  their  dead  with  great  ceremony  and  solemn  funeral 
operations*  They  are  most  aowilUng  to  repeat  the  name  of  a  dead 
ancestor— a  very  Melanesian  trait.  Consequently  we  find  in  Ponape 
no  elaborate  family  genealogies,  like  the  ancient  and  carefully  pre- 
served oral  records  of  the  Marquesans  and  Maoris  and  the  kindred 
Folynefiian  races. 

Other  interesting  usages  I  pass  over  in  brief;  The  Cltamui,  or  Tabu, 
a  series  of  solemn  prohibitions  defending  life  and  property  and  enjoining 
the  due  performance  of  numerous  relrgioua  observances  j  the  Vhfipn,  or 
definition  of  rights,  ownership,  and  privileges  of  a  chief;  the  elaborate 
oeremoniea  at  their  kava-drinking  festivals  held  in  their  great  Nach,  or 
council  lodges  ;  their  singular  divisions  into  Tai^  or  brotherhoods,  which 
form  such  a  strong  factor  in  their  political  union  ;  the  Ltkdek,  a  terrible 
ethnic  mutilation  inflicted  on  their  youth  on  reaching  puberty,  an  ordeal 
which  all  must  undergo ;  the  Ifhipal,  or  exchange  of  wives  amongst 
friends,  cousins,  and  brothers. 

Their  method  of  making  war  was  as  odd  as  the  rest.  Solemn  notice 
was  given,  naming  the  day  and  appointing  the  place  of  battle.  The 
beaten  party  were  not  pursued  far,  nor  pres&ed  to  extermination. 
Prisoners  were  frequently  spared,  but  sometimes  were  solemnly  offered 
up  m  sacrifice  to  the  tribal  war-god.  Little  damage  was  done  to  the 
plantations  and  fruit-bearing  trees  under  this  wy stem— remarkably  mild 
for  a  people  who  hold  hnman  life  so  cheap. 

The  tribes  of  U  and  Metalanim  are  governed  by  their  Ichipan,  or 
titular  kings ;  those  of  Kiti  by  their  nanamareki,  or  rajah  ;  and  those  of 
t  liokach  by  a  wachai,  or  prince.  After  the  chief  ruler  come  twelve 
orders  of  chiefs,  Chaulik  being  the  smallest  title  of  all,  and  after  these 
the  Aramaeh^mal^  or  common  folk,  and  the  Li'/ti,  or  slave-olaas.  Counted 
equal  to  the  nobles  were  the  two  religious  bodies,  the  ChaumarOf  or  high 
priests,  and  the  Lam//,  or  priests  of  the  second  order.  Tlie  head  of 
theChaumaro  in  each  tribe  was  called  Na  Uaim  (Nmi-Laim  u  These  were 
of  great  weight  and  importance  in  the  land,  and  united  the  functions  of 
doctor,  magician,  rain-maker,  and  diviner.  Theira  was  the  knowledge 
of  medicinal  herbs  and  poisons,  the  gift  of  prophecy  and  of  second 
sight,  the  interpretation  of  dreams  and  omens,  and  the  dreackul  power 
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of  Ka-ria,  or  imprecation  of  curses.  Upon  them  devolved  the  ordering  of 
oourt  ceremoniee  and  public  festivali,  and  the  seaflonable  invocation  of  tlie 
gods  of  rain  and  harvest,  the  staving  off  of  famine  and  all  calamities 
public  and  private,  the  nialntenance  of  the  f.'haraui,  or  Tabu.  Theirs 
were  the  principal  seats  upon  the  Lem  pan  tarn,  or  high  stone  platform  in 
the  Naob,  or  council  lodge;  thoira,  next  to  the  king's,  the  best  portion 
of  cooked  food  and  Kara  upon  tlie  days  of  solemn  featival.  Throughout 
all  the  tribes  great  respect  was  paid  to  the  chiefs.  Aa  in  Malajsia  and 
Polynesia,  there  were  many  special  wor(3s  need  in  addressing  a  chief,  and 
again  there  was  another  set  form  of  words  for  addressing  the  king,  wha 
was  looked  np  to  with  great  awe,  and  only  addressed  in  the  plural  of 
majesty  aa  Thej^.  The  chiefs  mingle  amongst  their  tribesmen  with  great 
familiarity  and  affability.  They  all  hold  together  loyally— offend  one, 
and  all  are  eager  to  take  up  his  quarrel.  If  the  chief  be  a  kindly 
hospitable  man,  his  jienple  will  follow  his  example.  If  he  be  a  rogue  and 
a  churl,  his  people  will  act  as  rogues  and  churls  too.  The  people  aeem 
to  have  little  independence  of  judgment,  and  love  to  follow  the  lead  of 
their  chiefs  in  all  things,  right  or  wrong. 

The  worship  of  the  Am,  or  deified  ancestors,  coupled  with  a  sort  of 
totemiam,  is  the  backbone  of  the  Fonapoan  faith.  Every  village,  every 
valley,  hill,  or  stream,  has  its  fjenius  htei^  every  family  its  houeehold  god, 
every  clan  its  presiding  spirit,  every  tribe  ita  tutelary  deity.  Thunder, 
lightning,  rain,  storm,  wind,  fishing,  planting,  war,  festival,  harvest, 
famine,  birth,  disease,  death, — all  these  events  and  phenomena  have  their 
anpeniatnral  patron  or  master-spirit.  The  gloomy  fancy  uf  the  Fona- 
pean  peoples  the  swamp,  the  reef,  the  mountain,  and  the  hanging  woods 
of  the  inland  wilderness  with  boats  of  apirits,  some  beneficent,  the 
greater  part  malignant.  All  these  Ani  are  honoured  under  the  guise 
of  some  special  bird,  fish,  or  tree  in  which  they  are  supposed  to  reside, 
and  with  which  they  are  identified.  Thos  the  chestnut  tree  is  the 
medium  of  the  god  of  thunder,  the  blue  starfish  of  the  god  of  rain,  the 
shark  of  the  god  of  war,  etc. 

In  their  mythology  they  have  a  submarine  paradise.  They  also 
have  a  subterranean  Tar  tarns  of  mire,  cold,  and  darkness,  guarded  by 
two  grim  female  forms,  one  holding  a  glittering  sword,  the  other  a 
blazing  torch. 

I  will  now  give  a  description  of  our  viaits  to  Metalanim,  on  the  east 
coast,  and  the  result  of  our  explorations  amongst  the  famous  ruina  of 
Nan-MataL 

On  the  map  of  Ponape  you  will  see  a  dense  group  of  islets  in  the 
lagoon  between  reef  and  shore  on  the  east  coast,  a  little  way  down  to 
the  south  of  Metalanim  harbour,  and  close  under  the  islet  of  Tomiio. 
^^  They  are  between  fifty  and  sixty  in  number.  These  numerous  recfcangnlar 
^H  islets  are  mainly  artificial  in  formation,  built  up  out  of  the  shallow 
^^      waters  of  the  lagoon*     We  found  them  enveloped  in  mangrove  clumps. 
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find  shrouded  in  a  dense  mass  of  jangle  and  creeper.     Two  of  tbem, 
Nan-Tauach  and  Pankatara,  are  encased  in  walls  built  of  columnar  basalt 
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shafts  and  prisms;  others,  like  Uchentau  and  Itet,  solidly  faced  with 
the  same  primitive  material.  A  network  of  shallow  canals  intersected 
"this  island  labyrinth,  for  the  most  part  not  holding  more  water  than  is 
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required  to  float  a  canoe.  Tlie  natives  call  the  place  Kan-Matal,  or  the 
place  of  the  ^[atal  or  waterways.  The  tribal  district  off  the  coaafc  of 
which  this  remarkable  group  of  islets  lies  is  called  Metalaiiini»  or 
**  waterways  between  the  houses/^  A  tuafisive  breakwater  rnns  along 
the  edge  of  the  deep  sea,  shutting  in  tbis  picturesque  mass  of  woods  and 
waters.  Against  this  rocky  outer  barrier  break  heavy  rollers.  Even 
in  calm  weather  the  swell  makes  landing  here  ygtj  dangerous,  as  we 
found  out  to  our  cost  when  wo  attempted  to  land  at  Nan-Moluchai, 
close  to  which  is  the  inner  harbour,  of  which  two  views  of  Kubary's 
give  an  excellent  idea.  Out  to  sea  lie  the  islands  of  Ka  and  Nakap, 
where  there  are  scattered  remains  of  another  ancient  sea-wall.     From 


THE  HfUKB.  BAStrnVU  AT  NAlff-llOLUCBAI. 
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Nakap  one  can  see  the  massive  walls  of  the  breakwater  stretch  in  g  down 
southward  fur  3  miles,  tbe  masonry  showing  out  here  and  there  through 
the  dense  tangle  of  shrubs  and  mangroves  which  crown  and  encircle 
the  islets  forming  the  great  outer  breakwater. 

Tbe  area  occupied  by  the  idettj  of  Nan-Matal  is  about  9  square  miles. 
For  the  most  part  they  are  deserted,  and  altogether  there  are  not  above 
twenty  people  liviog  on  the  three  or  four  inhabited  ones.  Some  of  them 
are  planted  with  coconuts  and  bread-fruit»  and  arc  visited  oocHsionally 
by  fishing-parties.  The  King's  island  of  Tomun  and  the  shores  of 
Metalauim  harbour  are  fairly  thickly  populated,  but  the  folk  as  a  rule 
give  Nan-ilatal  a  pretry  wide  berth.     They  say  the  place  is  haunted. 
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And  on  certain  of  the  islets,  such  a^  Pan-Katara  and  Pei-Kapt  nothing 
will  induce  them  to  set  foot.  All  the  enormous  quantity  of  hasalt  which 
the  ancient  builders  used  must  have  been  brtmght  in  canoes  or  rafted 
down  the  coast,  a  distance  of  20  to  30  miles*  These  pillars  and  blocks 
were  carried  down  to  the  sea  from  the  dales  below  the  precipices  of  V 
and  the  great  perpendicular  scarp  of  Ohokaoh,  where  the  columnai* 
basalt  formation  is  very  strikingly  marked.  Here  were  grand  natural 
<|uarrie8,  whence  the  builders  might  eeiect  all  the  shafts  and  ])illars  re- 
quired, lying  around  ready  shaped  to  their  hand.  We  can  still  follow 
the  course  of  the  cauoes  or  rafts  which  brought  these  great  masses  down. 
All  around  Ponape  the  bottom  of  tlie  lagoon  ia  strewn  with  block*  of 
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basalt,  which  may  have  fallen  from  the  cauoes  on  their  way.  The 
natives  account  for  thuir  presence  by  saying  that  they  are  the  bits  of 
basalt  used  as  sinkers  for  their  nets,  which  grow  large  when  they  fall 
off  and  retnain  long  in  the  water. 

We  made  three  visitB  to  the  ruins,  cbooHlng  the  island  of  Uchentau 
for  our  camping-ground,  where  we  remained  in  all  about  ten  days. 

The  first  of  the  islets  we  visited  from  ITcheutau  was  Nan-Tanach, 
the  most  remarkable  of  all  the  Metalanim  ruins.  The  water* front  is 
faced  with  a  solid  terrace  of  massive  stonework,  about  6  feet  wide, 
standing  over  6  feet  above  the  shallow  waterway.  Above  is  a  striking 
example  of  immensely  sulid  Cyclopean  masonry,  A  great  wall,  between 
20  and  30  feet  high,  and  about   10  feet  in  thickness,  formed  of  baijaltic 
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prisms  laid  alteroately  !ecigtliwi&e  and  croBswise,  eDcloses  an  oblong 
space,  which  cm  be  entered  only  by  the  great  gateway  in  the  middle 
of  the  west  face,  and  by  a  small  portal  in  the  north-west  corner.     The 


l^ntKCrPAL  SKTRANCE   OS   TBI   WICST  SID«  OF   TUB   SANCTCARY   OF   XAN-TAUAOll, 
THB   »OiT  SSltARKABUC   OF  Tttl   WALL£D  18L1TB  OF   SAN-MATAL. 

right  side  of  the  gateway  is  overshadowed  and  all  but  hidden  from 
view  by  the  dense  leafage  of  a  huge  Ikoik  tree.  This  we  had  not  the 
heart  to  destroy,  a  wonder  of  deej*  green  heart-Bhaped  leaves,  thiokly 


CKITTRAL   AKD   PRINCIPAL    VArLT   MB   TRKASURE-CEAUBKR,  CAhLKD  THK   TOMB   OF 
KINO    CUAC-TE-LKIB,   OR    CttAU-TE-REtJL. 

studded  with  tassels  of  scarlet  trumpet- shaped  flowers.  In  olden  times 
the  walls  must  have  been  considerably  greater  in  height,  but  much  of 
the  masonry  has  now  fallen  into  lamentable  ruin.  A  series  of  huge 
rude  steps  brings  iis  into  a  spaciona  courtyard,  strewn  with  frag* 
ments   of  fallen   pillars.      "1  his  encircles  a   second  terraced  enolosure 
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tojjped  by  a  remarkable  projecting  frieze  or  cornice  of  stonework. 
The  outer  enclosures  we  ascertained  to  be  185  by  115  feet,  the  wall 
varying  in  height  from  20  to  nearly  40  feetj  the  inner,  which  fornas 
II  second  oimfunming  paralleloj^ram,  meaayring  85  hy  75  feet  Height 
of  the  wall,  15  to  18  feet;  average  thickaese,  8  feet.  Another  rode 
Hight  iif  «tepfl  leads  up  to  the  great  central  vault  or  treasure  chamber, 
Htiid  to  be  the  grave  of  an  ancient  monarch,  who  bore  the  dynastic  title 
of  ChaU'tO'Leur,  It  was  diflScult  to  gain  much  information  about  the 
old  traditiimB  at  first.  The  natives  certainly  know  something  alx^iit  the 
hiatory  of  these  ruins,  but  do  not  care  to  talk  of  them  to  strangers*  This 
reticence  I  had  to  patiently  overcome  little  by  little,  and  consequeotly 
liit  by  bit  a  tolerably  explicit  little  chapter  of  history  was  built  up* 

It  appears  that  in  olden  days  Pona^ie  was  much  more  populous  than  at 
present.  All  the  tribew  in  the  day8  of  the  builders  were  united  under 
II  powerful  line  of  kings.  The  last  of  this  dynasty  met  his  death  facing 
a  great  invasion  of  barbarians  from  Pati-Air,  the  barren  lands  of  the  south, 
probably  some  portion  of  New  (luinoa,  the  \ew  Hebrides,  or  some  neigh- 
bouring portion  of  Melanesian  area.  They  arrived  in  a  great  fleet  of  canues 
under  the  oommand  of  a  fierce  and  terrible  warrior,  Icho-KalakaL  The 
savage  invaders  poured  in  upon  the  peaceful  settlers,  and  blotted  out  the 
ancient  civilization^  after  a  great  battle,  in  which  numbers  were  slain 
on  buth  Hides.  Part  of  the  walls  were  thrown  down,  and  the  defenders 
either  slain  in  battle  or  offered  up  in  solemn  sacriBoe  to  tbe  war*godij  of 
their  conquerors.  King  Chau-te-Leur  himself,  in  his  flight,  perished  in 
the  waters  of  the  Chapalap  river,  at  the  head  of  Metalanim  harbour. 
The  Ani  changed  him  into  a  blue  river-fish,  which  the  folk  of  Metalanim 
to  this  day  will  not  eat. 

Now,  the  underground  chamber  or  vault  which  bears  King  Chau- 
te-Leur*8  name  lies  right  in  the  centre  of  the  inner  precinct,  facing  the 
great  gateway.  It  is  about  8  feet  in  depth,  roofed  in  with  six  enormous 
siftba  of  bssalt.  The  flooring  was  ]iaved  by  some  heavy  basalt  blocks, 
which  we  had  great  trouble  in  lifting  aw^ay.  Below  this  was  a  layer 
of  soft  vegetable  mould,  thickly  matted  with  a  tough  root-growth  that 
made  exoavaUon  somewhat  troublesome.  The  side  nearest  the  entrance 
ihrMtoiis  eoott  to  fail  into  niins,  and  wc  had  to  pursue  our  digging 
opeimtiona  very  cautiously  in  this  cumer,  for  fear  of  being  crushed  by 
ibe  oollnpding  of  these  mighty  masses  of  masonry. 

There  are  three  other  tombs  or  vaults  besides  the  large  central  one, 
situated  on  the  soutb-west^  asst,  mud  north-west  t^ide^}  re^pectivety. 
Tliey  are  amaller  in  sine,  and  gave  up  rather  scanty  results  to  our  exca- 
v«liab&  The  otie  on  tbe  eul  side  is  very  narrow,  and  some  1 2  feet  in 
4#ptiu  l^ul.  the  king  of  the  Metalanim  tribe,  sometimes  uses  them  as 
dvngeOBs  lo  conins  (boss  wka  oieod  bim^  a  pnnisbmeiil  grestly  dreaded 
hf  due  natives,  in  their  cluM4lk«  borror  of  ths  dark,  and  of  the  visw^ 
Isn  ipitit  temis  with  whkli  tbsir  ihncj  fieo|4es  ^oa 


I 

I 

I 


I 


EXPLORATION  IN   THE  CAROLINE   ISLANDS. 


121 


**  The  eyes  of  the  spirits  are  wntching  everything  you  do/*  said  Keroun, 
one  of  my  workmen^  as  be  tendered  me  his  resignation.  "  I  hiaw  they 
are  angry ;  they  will  not  injure  you  because  you  are  a  white  man,  but 
they  will  punish  us.  I  am  very  much  afraid ;  1  cannot  sleep  at  night, 
and  I  would  like  to  go  home." 

Standing  on  the  south-west  angle,  where  the  wall  is  nearly  40  feet 
in  height,  one  looks  down  upon  a  green  ahyss  of  nodding  woodland. 


flOUTH-WR8T   ANGLB  OF   UUTF.U    WALL   ur    NAN-TAVACH  ;    KIGHEBT   POINT, 

with  never  a  glitupae  of  the  network  of  canals  rippling  holow.  The 
north-east  angle  is  occupied  by  an  enormous  banyan  tree  towering  full 
50  feet  above  the  masonry  in  which  it  btands  iirm-rooted,  tbrutsting  its 
bunches  of  thread-like  root-fibre  inio  every  crevice.  These  as  they 
swell  exercise  a  constant  and  gradually  increasing  force,  wrenching 
the  blocks  out  of  place.  When  a  high  wiLd  blows  th«  structiire  is 
racked  through  and  through  in  every  joint  and  kc»yatone.  Sooner  or 
later,  if  nothing  is  done  to  remove  thd  tree,  this  si  Jo  of  the  w^all  will 
settle  down  into  rums.  A  tangle  of  weeds,  grassts,  India  shrubs,  and 
creepers  thickly  carpets  the  precinct.  Clearing  it  gave  ua  no  end  of  work. 
No.  II.— FebruabYp  1899.]  k 
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Beyond  the  two  small  cross- waDs  on  the  inner  side  of  the  great 
oater  wall  on  iho  south-west  side  is  a  remarkable  slab,  inclining 
to  a  crescent  shape,  balanced  on  two  solid  shafts  projecting  out  from 
the  masonry.  This,  when  tapped,  gives  a  clear  ringing  sound,  aod  was 
probably  used  for  an  alarum  or  for  a  sort  of  bell  in  sacred  ceremoniea. 
The  north-west  angle,  as  we  come  out  upon  the  canal  boundary  on  ; 
the  west  side,  gives  a  happy  impression  of  the  style  of  architecture,  the 


SOUTH- WKBT   ANGLK  Of  OVTJiU   WALL  iiP  NAN-TAUACH. 


two  walls  at  their  junction  running  up  high  and  bluff  like  the  bows  of 
a  Japanese  junk.  Beneath,  the  terrace  fronting  the  waterway  is  over- 
grown by  a  belt  of  young  coco-palms  of  recent  growth. 

News  of  our  ercavatious,  and  of  the  havoc  we  were  making  in  the 
jungle  in  our  clearing  operations,  finally  reached  the  ears  of  King  Paul, 
who  at  once  put  a  stop  to  our  work.  Most  unfortunately,  his  sniier- 
stitious  terrors  were  confirmed  by  a  very  severe  epidemic  of  in^uenza 
that  broke  out  in  the  tribe  shortly  after  our  departure,  and  carried  off 
many  of  the  Metalauim  people. 
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The  result  of  our  exoavationfl  in  the  control  vault  was  distioctly 
'enoouragingf  aed  it  is  a  great  pity  more  lime  could  not  bave  baen  spent 
at  it.  To  thorougbly  explore  and  clear  the  labyrinth  of  this  Micronesiaii 
Venice  and  to  make  thorough  excavations  would  take  several  months* 
hard  work.  It  is  very  difficult  to  get  the  natives  to  work  here,  owing  to 
their  dread  of  the  vengeance  of  the  ancestral  spirits  and  heroes  hovering 
around  these  holy  places^  ready  to  let  loose  some  terrible  judgment  upon 
the  head  of  rash  iotruderd.  Another  great  drawback  to  exploration 
likely  to  continue  dnring  the  reign  of  King  Paul  is  a  deep-seated 
hostility  to  the  white  man  felt  by  many  of  the  Metalaoim  tribesmen. 
When  a  more  enlightened  chief  succeeds  him^  future  explorers  will  have 
a  better  chance. 

The  list  of  our  finds  included  eighty  shanks  of  fish-hooks  of  pearl- 
shell  in  a  more  or  lees  perfect  condition,  possibly  broken  on  purpose  by 
the  clansmen  on  the  burial  of  their  renowned  chief.  Close  by  Metalanim 
harbour  is  a  district  called  Matup,  still  renowned  for  it^  manufacture 
of  shell  bracelets.  We  found  five  of  these  carved  shell  rings  of  elegant 
design,  and  twenty  or  thirty  plain  ones.  Most  of  them  were  far  too 
small  to  go  round  the  wrist  or  arm»  and  probably  were  Btrang  into 
necklaces  with  the  edges  overlapping,  like  the  neck  ornaments  of  the 
Melanesian  area. 

We  fonnd  a  great  number  of  pink  round  shells  and  pendants  of 
rectangular  shape,  which,  when  strung  in  rows  upon  a  framework 
of  fine  oinnet  thread  and  banana  fibre,  formed  the  Tor,  or  chiefs 
belts,  which  in  Ponape  to  this  day  are  so  val liable  an  heirloom. 
Borne  of  the  beak  were  nearly  as  large  as  a  halfpenny,  most  about 
the  size  of  a  shilling  ;  the  smallest  were  very  mlnnte  In  design,  only 
about  a  line  in  diameter.  Our  great  prizes,  however,  were  ten  or  twelve 
ancient  axes,  three  of  them  about  a  yard  in  length,  rubbed  down  from 
the  central  shaft  of  the  Tridacna  tjigas^  or  giant  clam.  Some  of  the 
smaller  ones  were  of  fine  workmanship,  white  and  strong  as  polished 
marble,  with  keen  cutting  edges.  Others,  again,  had  suffered  greatly 
from  erosion  from  their  burial  through  untold  generations.  I  have  since 
seen  two  shell  axes  Tery  similar  in  design,  but  much  smaller,  in  the 
<5ollectioa  of  the  Eev.  E.  H.  Codrington,  who  obtained  them  from  the 
Banks  islands. 

The  names  of  some  of  theBC  embanked  islands  are  interesting.  Nan- 
TauQch  means  the  **  Place  of  Loftiness  **  or  the  **  High  Walls.*'  Nan- 
Molnehoi  may  be  taken  to  mean  ^*  the  Place  of  Cinder-heaps,"  left  from 
the  cooking  fires  of  the  host  of  workmen  who  assisted  the  demigode 
Olo  chipa  and  01o*chopa  in  the  constraction  of  the  mighty  breakwater 
and  wallel  islets  which  occupy  the  space  within.  Pei-Kap  means  the 
** New  Pavement."  On  the  east  side  of  Pei-Kap  iw  the  turtle-stone  of 
Icho-Kalakal,  upon  which  men  say  the  captives  of  war  were  sacrificed  to 
Xoho-Lampoi,  the  god  of  war.     Lamenkau  means  **lJeep  blue  water  off 
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ilie  edga^^a  higlily  appropriate  name  for  its  station  on  the  breakwater. 
Th«re  in  a  Lamenkati  aUo  in  the  Banks  islands.  Pan-Bel  means  the 
place  where  yon  have  to  steer,  so  caUed  from  the  intricate  mass  of 
shallows  around  it,  choked  np  with  water-weed,  man-groves*  and  salt- 
water brush*  Near  Fan-Ilel  a  huge  block  of  basalt  lies  under  the 
maaoQiy  at  the  canal  side,  called  the  i^hield  of  Chau-te-Leur. 

The  name  of  the  haunted  island  of  Pan-Katara  means  the  Place  of 
Proclamation  or  the  Sending  forth  of  Messengers.  This  precinct,  tradition 
deelarepr,  wan  anciently  the  seat  of  government,  where  the  king  and 
nobltia  held  solemn  session  and  festival.  The  isle  is  greatly  dreaded 
by  tha  aatiyes,  who  say  that  the  curse  of  leprosy  will  smite  any  one 
who  setji  ffiut  in  the  place.  The  height  of  the  wall  which  surrounds 
thiH  Iwland  is  27  feet*  The  solitary  inhabitant  is  a  white  goat,  who, 
tir<«l  <>f  the  society  of  ghoate  and  shadows^  came  down  to  meet  us^ 
blfnting  his  welcome  at  the  sight  of  lioneat  flesh  and  blood. 

After  leaving  Lot  we  went  down  to  visit  Joe  Kehoe  at  Nautamanii, 
oloiie  to  tho  Kiti  border,  where  we  stayed  several  days.  On  hearing 
from  our  kind  old  host  of  some  curious  ruins  on  a  hillside  in  the  back 
country,  I  determined  to  explore  them.  Accordingly  one  fine  moroiug 
Joe  Kehoe,  his  eldest  son  Louis,  and  myself  are  trudging  up  the  hill- 
ridge  behind  Nantamarui  over  a  rough,  steep,  and  intricate  trail — I  will 
not  call  it  pathway — thickly  carpeted  with  convolvulus,  which  treacher- 
ously hid  frum  uur  view  the  numerous  slipfjcry  boulders  and  fragmeeta 
of  shi voted  banal t.  llj-and-by  the  labyrinth  became  worse  than  ever, 
and  for  several  hundred  yards  we  had  to  fight  our  way  on,  hewing  right 
and  left  with  L>ur  IH-inoh  knives,  climbing  over  fallen  trunks  of  great 
forest  trees,  and  ducking  under  low  natural  archways  of  hibibcus.  As 
by  degrees  wo  worked  our  way  nearer  to  the  region  of  tall  forest  troes^ 
tho  underwood  became  less  dense.  Finally,  passing  one  of  the  buttressed 
kings  of  the  forest,  wa  suddenly  came  upon  a  low  breastwork  of  stones 
enclosing  tho  oUject  of  our  search,  which  turned  out  to  be  a  cemetery 
in  the  shape  of  an  irregular  or  broken  parallelogram,  as  can  be  soen  from 
the  skctih-plan*  Six  graves  were  fownd  in  the  lower  enclosure,  and  three 
ou  a  platform  raised  five  feet  above  the  level  of  the  ground.  All  were 
littlo  yaitUs  not  exoeeding  4  or  4|  feet  in  length  within — roofed 
in  with  massive  slabs  of  basalt,  the  graves  of  the  fairy  folk,  little 
woodland  elves,  answering  to  our  own  pucks  and  pixies.  Ethno- 
logists would  style  them  dwarf  negritos,  like  the  Aetas  of  the  PhUip-  ■ 
pines  snd  the  Jakou  of  Now  Guinea.  These  Chokslai,  according 
to  Ponapean  tradition,  were  the  little  dwarfish  folk  who  dwelt  in  the 
laud  boforo  the  coming  of*  Kooa"  and  the  *'  Liot,'*  the  giants  and  the 
oauuibals.  The  two  latter  terms^  as  I  have  already  said,  probably 
ToprMriil  respectively  the  Malayo  Polynesian  settlers  and  the  savage 
MalaDmians  from  the  south.  The  speedi  of  the  dwarfs,  it  is  said,  waa 
a  ckatleriog  and  a  gibber  as  that  of  bats;  they  were  dark  of  skin,  and 
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flat-noBed.  They  are  believed  still  to  haunt  the  dark  recesses  of  the 
forest,  and  are  very  malignant  and  revengeful.  I  waa  told  that  one  man 
who  came  to  thia  haunted  dell  to  plant  kara,  was  caught  up  and 
spirited  away  by  the  revengeful  goblins,  and  his  lifeleas  body  was  foimd 
many  days  afterwards,  stretched  upon  a  great  flat  rock  b}'  the  seashore 
offKantiati  point.  A  curious  fact  concerning  this  primitive  race  was 
supplied  me  by  the  Au  of  Marau  shortly  before  leaving  Ponape.  The 
people  at  the  mouth  of  the  Palang  river,  near  the  Chokach  and  Kiti 


Lmaftli  niit  r^ 


Stotm  wall  4  lo  5  ft  Ligh 

TV 

Raised  riatiurro 

• 

n 

nn  fin                       m  ^ 

Stone -H-all  2  to  Sff  Iiigli 

GRAVES  OF  THE  "LITTLE  PEOPLE" 


border,  are  said  to  have  been  descended  from  the  Ckokalai,  who*  it  seems, 
were  not  every  where  exterminated  by  the  JIalayo  Polynesian  conquerors. 
The  Au's  description  runs  thus :  **  In  the  speech  uf  the  Palang  folk  is 
a  most  foolish  undercurreQt  of  chatter  ;  they  are  shorter  in  stature  and 
their  skins  darker  than  their  neighbours* ;  their  noses  are  flat,  and  they 
are  known  throughout  the  tribes  as  the  Paikop-facts,  Now,  the  Paikop 
is  the  most  ill-favoured  of  fishes,  with  wide  goggle-eyes  and  a  face  as 
fiat  as  a  dish."  Unluckily,  I  had  no  opportunity  of  viBiling  the  Palang 
folk,  though  they  are  mM  to  be  thieving  and  treacherous.     There  seems 


J. 


126 


EXPLORATION  IN  THE  CABOLINE  ISLANDS, 


no  reason  why  the  tale  of  the  Au  should  not  be  true,  and  that  we 
here,  overlapped  and  all  but  exterminated,  the  surviTors  of  the  Negrito 
race  who  mado  these  curioufl  little  graves. 

After  oleariDg  away  the  luxuriant  undergrowth,  we  cautiously 
removed  the  basalt  slabs  at  the  top  of  each  little  vault,  and  found  in 
the  red  eoil  within  an  abundant  dejioeit  of  blue  mould,  promising  goo<i 
res^ilts.  Jn  the  first  few  njinutes  a  very  miuute  t'hell  adze-htad  wa« 
turned  up,  and  a  stone  knife.  No  other  results  rewarded  our  efforts* 
tave  a  few  pieces  of  mouldering  bones.  All  the  re^t,  with  the  great 
lapse  of  time  in  a  damp  and  hot  climate,  has  literally  melted  away  like 
sugar.  Not  one  single  red  or  white  Blieli-bead  was  brought  to  light  in 
any  of  the  seven  graves  opened,  although  in  the  central  vault  of  Nan- 
Tauflch  we  had  found  a  very  large  number.  The  graves  on  the  upper 
pliitform  gave  no  better  retuni,  yielding  only  a  few  pieces  of  moulder- 
ing and  unsubstantial  bone  to  our  moat  careful  search,  whereupon 
Louis  shrewdly  remarked  that  the  Chokalai  must  have  been  either  very 
ttupid  people  who  \vouldn*t  work,  or  very  fK>or  and  barbarous  wretches, 
not  to  have  any  treasures  to  bury. 

I  must  pass  over  my  visit  to  Mokil  and  Pingelap,  and  tell  how  I 
arrived  at  Kuaaie  or  Strong's  itland,  from  whence  I  visited  the  island 
of  Lele.  During  my  brief  stay  there,  from  the  10th  to  the  15th  of  May, 
I  was  the  guest  of  Teleusar  the  Tokosa,  or  king  of  the  island,  who  in  his 
youth  bad  made  many  voyages  in  w^haling  ships,  and  had  acquired  a 
fair  knowledge  of  the  English  language.  In  his  company  I  visited  the 
rot-Fakt,  or  *'  Lofty  walls,*'  as  the  natives  call  the  remains  of  cyclo- 
peaii  masonry,  for  which  their  island  is  famous.  The  ruing  of  Lele  are 
not  so  elaborately  constructed  as  those  of  Metalauim,  but  they  have  a 
maghivo  grandeur  uf  their  own. 

To  reach  the  Pot-Falat  we  had  to  skirt  some  cyclopean  walls,  built  of 
enormous  basaltic  blocke,  rudely  fitted  together,  and  evidently  of  great 
iintii|uity,  but  now  falling  into  ruins.  Then,  turning  inland,  about  300 
yards  along  a  muddy  lane,  shut  in  by  fern-covered  walls  some  5  feet 
high,  we  caught  eight  of  the  great  outer  wall  of  the  principal  enclosure. 
The  masonry  is  composed  of  rude  basalt  blocks  and  pi  isms,  many  of 
them  enonnoiiij  in  bulk,  btit  clunisy  in  disposal.  Looking  at  their  solid 
outlines,  seamed  and  furrowed  by  the  rain  and  sun  of  uniold  genera- 
tions, one  cannot  help  marvelling  at  the  ingenuity  and  skill  displayed 
by  these  primitive  engineers  in  lifting,  moviug,  and  setting  down  aach 
huge  and  unwieldy  masses  of  stonework. 

The  sides  of  the  enclosure  of  the  Pot-Falat  measure  194  feet  by  110 
feet.  On  the  east  side  the  wull  has  been  much  destroyed,  and  is  now 
a  rough  mass  of  broken  basalt  varying  from  8  to  15  feet  in  height, 
overgrown  by  a  wild  tangle  of  hibiscus  and  otber  brushwood,  ferns,  and 
creepers.  At  the  south-east  angle  the  wall  rises  to  a  height  of  30  feet, 
and  the  masonry  is  rery  maisive,  one  of  the  blocks  measuring  10  feet  h\ 
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8  feet  and  2  feet  6  incbee,  and  embedded  on©  above  the  other  in  the  foot 
of  the  wall  are  three  loundish  raassee  of  basalt,  the  lowest  measuring  r» 
feet  by  4  feet  by  3  feet.  At  the  sonth-weet  angle  the  stonework  is  20 
feet  high.  In  the  west  wall  are  two  openings— the  iSrat  7  feet  and  the 
second  15  feet  wide.  There  are  also  two  openings  on  the  north  side. 
The  walls  were  probably  about  10  feet  in  width;  but,  owing  to  their 
mined  CK}ndition,  it  is  not  now  easy  to  determine  if  they  were  originally 
of  the  same  breadth  th!  oaghou t. 

Outside  the  north  and  east  walla  there  luns  a  shallow  canaU 
bordered  by  a  low  stone  wall  Rough  alone  bairiers  have  been  recently 
built  across  it  by  the  natives  to  keep  out  the  high  tides;  but  it  seema 
probable  that  this  canal,  and  ti»e  many  others,  of  which  there  are 
abundant  remains  on  the  island,  were  constructed  for  the  purpose  of 
rafting  up  the  huge  blocks  and  pillars  from  the  beach,  wbither  they 
had  been  brought  from  South  harbour,  where  nature  has  indulged  her 
spoilt  children  by  providing  the  massive  shafts  ready  cast  in  her 
furnaces  underground. 

There  is  little  of  interest  to  be  seen  in  the  interior  of  the  enolosure. 
A  ruined  wall  divides  the  space  into  two  courtyards,  which  are  over- 
grown with  coco-jalnie,  banyans,  and  jack  fruit,  and  a  tangle  of 
creepers  and  underwood,  conspicuous  amongst  which  stand  out  th©  red 
spikeo  of  the  Ixors. 

Much  to  my  regret,  there  was  no  time  to  make  any  excavations 
which  might  liave  brought  to  lights  as  in  the  ruins  of  Mttalanim,  some 
interesting  specimen**  of  native  weapons*  beads,  and  shell  bracelets. 
Any  future  visitor,  however,  who  is  ambitious  of  making  excavations 
inside  the  Pot-Fakt  nted  have  no  anxiety  that  King  Teleusar  will 
behave  as  badly  as  his  brother  monarch  of  Ponape,  the  churlish  King 
Paul,  Doubtless,  a  thorough  exploration  of  the  little  island  lasting 
several  weeks  would  reveal  many  curious  rtlics  of  the  past. 

The  interior  of  the  island  is  somewhat  hilly,  and  very  thickly  over- 
grown with  brushwood  and  forest.  Most  of  the  south-eastern  and  south- 
western portion  of  Lele  is  a  tract  of  low  land  patiently  and  laboriously 
reclaimed  in  olden  time  from  the  sea.  A  network  of  canals,  very  much 
out  of  repair,  intersects  this  reclaimed  land,  many  of  them  partially  filled 
or  banked  up  by  the  natives  in  modern  times  to  keep  the  tides  from  tnrmn>; 
their  taro  patches  and  cleared  lands  into  a  salt  swamp.  The  remains  of 
immensely  solid  walls  in  the  neighboiirhood  of  the  king's  house  and 
along  the  beach,  are  no  doubt,  like  the  Pot-Falat,  relics  of  an  elaborate 
system  of  fortification,  the  product  oF  large  numbers  of  native  workmen 
toiling  under  the  orders  of  an  intelligent  minority  belonging  to  a 
superior  race  who  had  a  practical  knowledge  of  engineering.  As  said 
before,  the  natives  have  a  dim  tradition  of  foreigners  coming  in  strange 
vessela  out  of  the  north,  who  settled  on  Lele  and  put  the  chiefs  of  Ualan 
— the  main  island — across  the  bay  to  tribute. 
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The  natives  do  not  appear  to  consider  that  any  special  sanctity  or 
awe  attaobes  to  these  stnictnrcs.  Though  possibly  the  work  of  a  kindred 
race,  the  rains  of  Lele  are  far  rongher  and  ruder  in  design  than  those  of 
the  e&Bt  coast  of  Ponape.  If  so,  it  may  be  contended  that  on  Ponape^  a 
much  larger  ibland,  there  were  more  workmen  and  better  material,  which 
ooniequently  gave  a  superior  result. 

Like  the  Ponapeans,  the  people  of  Lele  nsed  extensively  axes  and 
adzes  (tola)  of  excellent  workmunship,  laboriously  ground  and  polished 
down  from  the  great  central  piece  of  the  Triducna  gi*ja»,  or  Popol  ahell. 
The  specimens  obUined  fiom  Li-kiak-sa,  the  venerable  native  teacher  of 
Lelo,  are  exQellently  white,  and  smooth  as  polished  marble,  with  fine 
cutting  edgea.  In  length  they  measure  from  G  to  9  or  10  inches^  by 
2  or  2i^  inches  in  breadth.  From  the  pendanns  leaf  the  natives  make 
hats,  ornamental  bjiskets  of  pretty  dysign,  and  light  delicate  sleeping - 
matw  of  fine  texture.  But  the  most  interesting  industry  of  all  is  their 
weaving  of  fine  bells  and  ribbons  fruni  the  soft  and  delicate  fibre  of  the 
ban  ilia.  The  I  Jacks  i.-landers  have  a  bioiilar  machine,  and  produce  a 
similar  fabric  with  a  chevron  ornamentation.  The  people  of  Benoolen, 
in  Sumatrii,  use  the  same  kind  of  loom,  which  they  called  Visa,  In 
manufacturing  it  they  use  a  loom  or  primitive  weaving  maclune 
(pu(ii\  very  similar  in  model  to  that  seen  in  sora©  of  the  villages 
ill  the  interior  of  Japan,  where  the  restive  demon  of  machinery  has  not 
yet  wholly  ousted  hand-manufacturt)8.  The  patterns  are  quaint  and 
grac*0ful»  and  the  grotipiog  of  the  tints  carefully  considered  and  worked 
out.  IIar»h,  crude,  ooaflicting  colo^ira  are  strictly  set  aside.  A  rich 
blue  tint  is  obtained  fro  n  the  juice  of  the  young  banina  snckers,  the 
wild  turmeric  root  supplies  the  shades  of  yellow,  black  tints  are  obtained 
fi-oni  burnt  nnU  of  the  Aleurire*,  and  a  rich  roddish-brown  is  prepared 
from  the  scraped  and  pound  el  bark  of  tlie  mangrove, 

I  will  now  ask  yon  to  fallow  me  to  Yap»  where  I  arrived  in  Octoljer^ 
I89ti.  The  Yap  group  consists  of  one  main  island  and  a  number  uf 
smaller  islea.  The  main  island  is  composed  of  volcanic  rock  and  of 
coral  limestone.  Towards  the  north  it  is  nearly  out  in  two  at  the 
isthmus  of  t«irigir.  In  the  north  and  central  part  of  the  island 
there  is  a  range  of  hills  of  slight  elevation  which  does  not  exceed  lOQO 
feetv  whose  slopes  distribute  the  rainwater  to  the  lowlying  districts. 
When  any  considerable  lime  passes  without  rain,  the  water  nius 
abort.  The  population  amounts  to  some  8000.  The  folk  apparently 
belong  to  the  Malny  race,  with  a  slight  mixture  of  Polynesian.  They 
are  not  particularly  cordial  to  strangers,  but  when  once  accustomed  to 
their  preeenoe  they  are  inclined  to  be  hospitable.  They  are  tevengeful 
when  tliey  coooeive  that  their  honour  is  inanlted,  and  they  often  fall  to 
keep  their  word.  On  the  whole  they  may  be  said  to  be  peaceful  and 
apatbetic  They  are  fond  of  Ashing,  and  their  robustness  of  body  and 
docile  nature  make  them  well  adaptetl  for  all  sorta  of  labour,  though  in 
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general  they  are  l^zj*  Socially  they  are  divided  into  four  claaaes — 
nobles,  magicians,  rich  men,  and  slaves.  TUeir  houses  are  solidly  built 
of  bread-fruit  and  callophjllum  wood,  artietie  ia  fonu,  thatched  with 
nipa  palm  and  pandanus  loaf.  The  walls  are  of  light  canes  bound  in 
rows  with  a  cording  of  iiniiet  or  coconut  fibre. 

Yap  does  not  ])roduoe  many  timber-treea.  The  island  is  Burrounded 
by  a  belt  of  coconut  palms  about  half  a  mile  in  thiekneaa.  No  cereal  h 
under  cultivation.  Maize  would  probably  3?ield  well,  but  I  never  saw 
Any,  and  the  Sjtatiitth  told  me  that  they  had  not  tried  it. 

During  the  south-west  monsoon,  wbich  begins  in  June,  the  days  are 
-calm,  and  there  are  heavy  dewu  and  much  moisture^  and  from  the 


Fl-BAJ    OS  CLUB-BOI!B<   AT   LAI,   aOUTU   YAl'.    SHOWIITa  TSS   0AI.OIT1E  OH   UM2£dT0NE 
DlflOS  CALLliD   FE,   THE   NATIVE   CUBREWCT. 


imtddle  of  July  to  the  beginning  of  August  there  are  heavy  rains. 
Daring  the  north-east  monsoon  the  weather  is  dry  aud  there  is  Uttl© 
dew.  Typhoons  are  not  un common  between  August  and  December, 
The  temperature  varies  fr^m  al>out  74^  to  80^  Fahn 

Before  describing  the  architecture  of  the  club-honsea  and  the  ancient 
tombs,  I  mudt  cill  attention  to  the  pecaliar  coinage  or  medium  of 
exchange  in  Yap.  Fir^t  and  foremost  comes  the  stone  money,  which 
consists  of  quartzen  wheels,  varying  from  G  to  8  inches  to  12  feet  in 
diameter,  which  form  a  most  unwieldy  medium  of  exchange*  A  man 
'who  had  extensive  business  debts  to  meet  or  csaah  ]>ajments  to  make 
wo  a  Id  need  some  ten  yoke  of  bullocks  and  a  waggon  to  transport  his 
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»pecie.  Generally  speaking,  how©ver»  these  stones  are  more  for  shoiir 
and  ornament  than  for  nee.  The  village  oltib-honses  are  called  Ft-hai^ 
or  fit  one  money  honees,  from  tlie  wheels  of  atone  which  rest  against 
their  walls*  In  any  of  the  settlements  these  great  dtsts  or  wheels  may 
be  seen  leant  up  against  the  walls  or  terraces  of  the  honaea  of  the 
Madangadan^f^  or  plutocrat  olasa,  which  here,  as  elsewhere,  ecjoys  con- 
siderable distinction  in  the  national  councils, 

A  jierfect  pair  of  large  shells,  the  valves  of  the  pearl  oyster,  are  also* 
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highly  valued  and  used  as  money*  The  natives  call  them  yar-ni*B<ii<ia, 
i.€.  Pelew  island  shells;  the  early  Yap  navigators  used  to  make 
extensive  forays  on  the  pearl-shell  heds  of  their  long-suffering  neigh- 
bours of  the  Pelew  group,  and  were  often  forced  to  defend  their  ill- 
gotten  treasure  in  many  obstinate  battles  by  land  and  sea.  The  smaller 
specimen  of  pearl-shell  threaded  upon  strings  of  hibiscus  fibre  or  einnet, 
ftbonl  tweaty  on  a  line,  need  to  be  employed  as  small  change*  In  tbeee^ 
4ftysv  bowsTer,  bags  of  copra  or  dried  coconut  kernel  are  employed 
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a  medinm  of  exchange.  It  may  be  observed  that  in  the  nortkem  islands 
of  Map  and  Ramung,  and  the  wilder  parts  of  the  mam  island,  the 
money  of  the  white  man,  whether r  EngliBh,  Spanish,  or  AmoricaiTi  is 
hardly  ever  accepted  aa  legal  tender,  and  it  is  only  in  the  Btttlements 
aronnd  the  Spanish  colony  in  Tomil  bay  the  natives  have  learned  ta 
recognize  ita  value. 

There  is  yet  another  treasure  highly  prized  in  Yap,  but  whioh 
from  ita  comparative  rarity  is  seldom  bartered.  It  is  a  coarae  shaggy 
white  mat,  reeombiing  nothing  so  much  as  goat  or  dog's  skin ;  it  is 
made  from  the  beaten-ont  bark  of  the  Kal  or  lemon- hibiscus  tree.  It 
ia  not  for  u§e,  bat  merely  for  show,  and  ia  always  kept  religiously  rolled 
up  in  a  safe  corner.  It  is  exactly  the  counterpart  of  the  L>$ina  of 
Samoa,  a  white  shaggy  mat  made  out  of  the  fibres  of  the  bark  of  a 
species  of  12am  iV, 


After  the  rea^iog  of  the  pnper,  iho  Presidest  said ;  When  Admiral  BridguV 
paper  on  theee  islands  was  read  here  twelre  year«  ago,  we,  to  our  great  regret,  bad 
Dot  the  pleatsure  of  seeing  him,  as  he  had  just  betn  appointed  to  the  CofmnuSf 
and  the  paper  was  read  by  hU  payinaater,  Mr.  ^latkbew.  Well,  twelve  years  have 
elapsed,  and  now  we  have  the  great  pleasure  of  weloomiug  Admiral  Bridge  back 
from  bis  (x>mmaod  in  Aufltraha^  and  1  trii^t  that  be  will  m&ke  up  for  our  great 
disappointment  when  his  paper  was  read,  by  opeoing  the  disctiaaion  on  Mr.  Chri^- 
tian*8  meat  interesting  paper  this  evening. 

Admiral  Cyprian  Bridge:  I  am  very  much  afraid  that,  when  the  audieoce 
bears  the  little  I  have  to  say,  after  the  ?ery  admirable  account  given  us  by  Mr. 
ChristiaD,  It  will  be  disposed  to  think  that  the  loss  in  not  hearmg  me  before  was 
somewhat  less  than  your  Preftident,  iu  his  courtesy,  tried  to  convey.  It  is  now 
over  fifteen  years  since  I  vibited  the  Caroline  islands,  accompanied  by  my  friend 
Mr,  Le  Hunte,  who  is  about  to  leave  this  country  to  take  up  the  office  of  Lieutenaut- 
Govemor  of  New  Guinea,  in  succesaion  to  that  very  distinguished  public  servant, 
Sir  William  HacGregor ;  Mr.  Le  Hunt©  accompanied  me  as  Judicial  Uommlssioncr  uf 
the  Western  Pacific.  We  visited  many  other  groups  of  islands  during  our  cruise ; 
but  it  was  in  the  months  of  Juoe,  July,  and  August,  1883.  Therefore^  even  if  I 
had  made  myself  bo  thoroughly  acquainted  with  them  as  to  be  able  to  give  you  auy 
long  description,  after  the  very  admirable  account  to  which  we  have  just  listcneil, 
I  am  afraid  my  accouot  would  be  rather  like  last  wcek*a  paper  after  this  even- 
ing*a  special  edition.  With  regard  to  the  great  buildings  on  the  island  of  Ponape, 
Mr  Christian  has  not  dealt  at  any  length  upon  the  immense  amount  of  work  that 
he  must  have  carritd  out  in  order  to  tee  the  ruins  at  all  ;  because  the  luxuriant 
vegetation  of  these  tropical  islands  has  nearly  covered  all  these  ruins,  and  a  not 
very  observant  visitor  might  go  there,  and  never  know  there  were  such  things, 
I'he  photographs  he  has  Mhown  us  this  evening  can  only  have  been  taken  is 
a  result  of  a  vast  amount  of  clearing  away.  His  plana  are  probably  the  first 
approaching  anything  like  complelotioss  that  have  been  made.  There  are  earlier 
plans,  as  the  ruins  were  first  descnbed  by  the  eminent  Polish  naturalist,  Mr. 
Kubary,  whose  acquaintance  Mr,  Le  Hunte  and  I  made  at  the  Pelew  islands,  and 
whose  deoease  I  have  heard  of  with  regret.  He  wa*  only  able  to  Investigate  a 
portion  of  them;  and  if  anybotly  Is  curiouB  in  the  matter,  he  will  find  a  detailed 
account  of  his  exploration  in  a  book  in  German ^  called  an  '  Essay  on  South  Sea 
CuriosltieV  by  Steinlitz  and  Kreuae,  published  at  Hamburg  in  1881,    The  "Cemetery 
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of  the  Little  People  ^  I  faocy  Mr*  Cbrlstmn  is  the  discoverer  of;  as,  though  baviDg 
visited  Ponape,  I  never  beard  of  it  nntU  this  evening,  and  J  can  eaailj  understaiidij 
from  the  Metalanim  rocks  which  are  cL3ee  to  the  sea,  the  great  dtfticulties  he  had] 
io  overcome  before  making  the  plans  weaaw  just  now.  I  am  not  sure  that  I  underH 
stood  Mr.  Chrbtian  aright,  but  I  fancj  his  opioion  is  that  the  ancestors  of  thel 
present  natives  were  the  builders  of  these  great  rainB.  I  should  be  very  reluctant  J 
to  appear  to  hold  an  opinion  on  such  a  subject  contrary  to  any  conclusion  arrived! 
at  by  Mr.  Christian,  but  I  confess  it  seems  to  me  almost  im.pos8ib!e.  Kot  only  aral 
the  buildings  great  artificial  structures,  but  the  very  islands  on  which  the  build«| 
logs  are  made  are  artificial ;  and  that  vast  area,  I  tMok  about  3  miles  squsre,  of 
which  Mr.  Christian  gave  us  a  plan,  is  itself  entirely  artificial ;  so  that  this  Micros- 
neaian  Venice  has  had  even  leas  help  frum  nature  in  the  way  of  construction  than  the  j 
Venice  in  the  south  of  Europe.  The  structures  themselves  are  of  great  size,  and 
the  materials  of  which  they  are  composed  are  of  the  most  massive  description, 
I  think  Kubary  estimated  that  some  blocks  of  stone  must  have  weighed  7700 
lbs. — over  SJ  tons.  As  Mr.  Christian  told  u»,  theae  hexagonal  basaltic  columns 
are  quarried  30  miles  away.  Now,  it  is  inconceivable  to  me,  having  seen  the 
natives  of  Ponape,  that  they  ever  <;ot  these  great  masses  from  the  quarry 
to  the  places  where  the  structures  are»  much  less  build  the  structures.  In  the 
same  way,  in  the  islaod  of  Lele,  the  ruins  are  of  a  totally  different  character, 
built,  not  of  basaltic  i^rismp,  but  great  irregular  blocks  of  stone,  Bome  of  very 
great  size.  The  ruins  differ  essentially  from  those  on  Ponape ;  they  are  on  the 
iftdilt  and  the  others  are  in  the  water.  It  seems  incredible,  no  matter  how  much 
you  allow  for  national  degradation  and  forgetting  the  arts  of  their  ancestors— no 
matter  how  much  allowance  you  naakc,  it  seems  to  me  incredible  that  any  people 
of  the  present  race  should  have  constructed  these  immense  works,  of  which  we  see 
the  remnants.  There  is  something  to  the  white  man  very  comforting  in  that 
belief.  Wherever  wo  go  throughout  the  Sjuth  Sea  islands,  we  find  the  native 
popuktions  diruiaishing.  1  believe  1  alluded  to  this  in  the  i>aper  to  which  your 
President  referred  just  now.  There  were  then  two  exceptions  when  I  was  at  that  time 
in  the  Pacific — Wallace  Ijjland,  now  under  the  French,  and  Savage  Island,  which  lies 
to  the  east  of  the  Tongjis.  I  was  at  Savage  island  agaiu  three  years  ago,  and  1  regret 
to  say,  having  landed  on  the  island,  wliere  they  are  all  Christiana,  and  many  speak 
English  fiueuUy,  I  found  that  the  population  was  diminishing;  and  I  was  told  in 
StmtOfl.  by  the  French  Cathohc  missionarij*,  that  the  Wallace  island  people  were 
diminishing  also.  It  appears  likely,  then,  that  these  great  ruins  svere  built  by  a 
raca  entirely  passed  away ;  which  had  not  only  diminished,  but  had  disappeared 
long  before  any  white  man  viHited  the  islands  j  and  it  is  comforting  to  think 
that  the  diminution  and  approaching  disappearance  of  the  preeent  Pacific  races  is 
in  no  way  attributable  to  us,  but  was  probably  going  on  long  before  we  appeared 
on  the  scene.  The  builders  of  these  itnmense  places,  like  the  mound- builders 
in  the  Missiasippi  valley,  or  Yucatan,  and  Central  America,  investigated  by  Mr, 
Maudslay,  have  disifjpeared  quit  a  independently  of  contict  with  any  white  i>eople, 
1  have  only  a  few  words  to  say  about  Yap,  and  these  groat  stone  coins  or  pieces 
of  money,  ao  well  delineated  in  the  photographs.  They  are  made  of  stone  not 
found  in  the  iahind  of  Yap;  it  is  fijund  in  the  Pelew  islands,  200  miles  distant; 
and  when  my  friend  and  I  were  in  the  Pelew  island  in  1883,  the  king  of  Korror 
allowed  a  hnndred  Yapmen^  who  were  replaced  from  time  to  time«  so  that  the 
number  itaa  always  kept  up  to  about  a  hundred,  to  live  in  his  territory,  to  qtiany 
these  great  discs  of  stone  and  send  them  over  to  their  own  blaad.  At  the  present 
day  ihey  are  carried  across  in  schooners.  We  saw  several  G  feet  in  diameter, 
ftCkd  estimated  the  weight  at  over  3  tons;  but  we  were  told  of  one  which 
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over  9  feet  4  ioches  in  diameter,  and  eat  I  mated  to  weigh  4  or  5  toni,    Now,  it 

is  quite  mysterious  how  these  tbiags  were  convejed  across  2Q0  miles  of  oceati 
before  the  white  man's  schooDeri  had  come.  They  do  more  them  about  in  Yap, 
between  canoes ;  quite  a  fleel  of  canoes  is  required  for  them.  That  would  not  do 
acrosa  the  open  ocean.  But,  as  some  of  the  stones  are  very  old,  it  m  certain  they 
came  oyer  before  the  sohoonefs  arrived  ;  how  they  can  ba^e  been  brought  is  another 
mystery  of  the  Pacific.  I  am  afraid  that,  considering  how  very  little  information 
I  haye  oonveyed^  and  how  very  lUde  I  have  supplemeoted  what  has  been  so  ably 
told  us  by  Mr,  CbnatiaD,  I  have  occupied  your  time  rather  longer  tban  I  ought. 

The  Phesidknt:  We  have  the  pleasure  of  welcoming  here  this  evening  the 
new  Qoveraor  of  New  Guinea,  and  we  hope  that  accounts  of  any  exploration  under- 
taken under  his  auspices  will  be  sent  home  by  him  to  us  in  correspondence.  Mr. 
Le  HuBte  accompanied,  as  deputy  commissioner,  Admiral  Bridge  when  he  visited 
the  Caroline  Lslaods  in  the  Espiegle, 

Mr.  Lx  UuNTE  ;  I  was  noL  prepared  for  this  distioguished  reception  to-night;  I 
am  sure, after  what  we  have  beard  from  Mr.  Chrislian  and  AdmLral  Bridge,!  should 
onlj  be  repeating  and  taking  up  your  time  unnecessarily.     It  has  recalled  to  me 
one  of  the  most  interesting  and  pleasant  times  I  can  remember,  that  cruise  of  five 
months  through  the  Western  and  South  Pacific,  and  especially  our  visit  to  Kusei 
and  Ponape,  in  the  Carolines.    Nothing  can  really  convey,  not  even  the  words  of  the 
lecturer  or  the  photographs  or  Admiral  Bridge's  speecli,  their  beauty,  which  was 
marvellous.    The  vegetation  is  most  beautiful.     I  found  a  magoificent  red  *'  Iiora  " 
in  one  court  of  the  ruins.     I  don't  know  whether  it  existed  when  Mr.  Christian 
visited  the  place,  or  whether  it  fell  a  victim  to  the  necessities  of  makiog  room 
for  the  camera — a  scarlet  waterfall  of  flowers.     [Mr.  Cjibistun:  It  is  still  there.] 
I  can  quite  understand  the  difficulty  he   found  in  clearing   the  ruin^^  because 
it  was  really  a  work  of  some  difficulty,  if  not  danger,  to  explore  them,  for  I 
know  nothing  so  hard  as  to  sit  down  saddenly  on  one  uf  these  basaltic  columnf't 
bidden  by  creepers,  and  covered  with  slippery  mos9,  and  you  sit  down  pretty  fre- 
quently,    1  have  no  prttensioo  to  understand  or  be  able  to  discuss  the  scientific 
questions,      I  was  accompanied  in  my  rambles  about  the  ruins  by  a  humorous 
though  somewhat  ^ilent  native  of  New  Caledonia,  and  we  were  biith  of  us  extremely 
puzzled  as  to  the  builders  of  this  marvellous  sea  city ;  but  my  friend  "  Joe"  solved 
the  difficulty  by  turning  on  his  heel  and  remarking,  **  Debbie,  he  build  um.*^     I 
could  not  go  any  further.     I  am  inclined  to  agree  with  Admiral  Bridge,  with 
deference  to  any  better  opinion,    They  could  not  have  been  buib  by  any  races  we 
saw,  or  any  linked  to  them  as  natural  predecessors;  they  muat  nave  beeo,  I  think, 
a  separate  race  alto:;ether.     One  thiog  I  noticed  was  that  all  the  defences  faced 
seawardSf  and  oot  inland,  which  to  some  extent  shows  that  they  were  built  by 
reeidents,  aud  out  by  people  attacking  the  island  from  the  sea.     On  our  visit  to  Yap 
we  saw  the  extra^rdiriary  collection  of  stone  money,  which  is  perhaps  not  the 
right  word;  it  is  a  token  rather  than  a  medium  of  exchange.     At  great  festivals 
they  intef  change  them,  not  in  the  same  way  as  barter,  but  in  the  sauie  way  as  the 
FijlanswiU  exchiinge  whales*  teeth  ;  they  represent  a  value  we  can  put  no  estimate 
upon.     As  Admiral  Bridge  says,  they  come  from  the  Pelew  islands.      We  saw 
scores  of  these  eoormous  millstones  in  front  of  the  king^s  treasure  bouse  at  Yap. 
This  evening^  lecture  has  brought  back  most  vividly  to  me  a  m^ist  interesting  visit 
to  these  is  an<3S.     As  your  President  has  alluded  to  the  work  I  am  going  to,  I 
may  say  1  lo<k  forward  most  heartily  with  interest  and  lest  to  seeing  further 
mysteries,  aud  t  ikiog  a  very  humble  pint  in  their  elucidation. 

Mr.  A,  P.  MAunsLAY:    After  hearing  three  people  who  have   been   to  the 
Caroline  islaiids,  1  cannot  add  much  to  the  discussion,   1  took  part  in  the  discuseion 
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cm  cfot  preTkms  pftper,  «ad  then  expresied  a  hope  that  Mme  one  would  eoon 
arise  to  giTe  ui  an  accooot  of  the  ruins  at  Metalaoim.  We  have  had  to  wut 
fourteen  jears,  and  are  proportionately  thankful  to  Mr.  Christian  for  what  he  has 
told  us.  I  am  glad  to  hear  that  Mr.  Christisn  will  veiy  likelj  return,  and  as  he 
has  told  us  there  are  something  like  11  square  miles  of  ruins,  there  must  he  a  gmX 
deal  of  work  still  to  he  done.  Now,  in  one  way  1  sympathize  with  him  Terj  much. 
When  he  went  to  the  Carolines,  he  went  principally  with  the  idea  of  studying  the 
languages,  and  not  the  ruins ;  and  I  ha^e  heen  placed  in  very  much  the  same 
dreumstaoces  myself.  When  I  first  came  across  a  nun  in  Central  America,  I  did 
not  know  what  to  do  with  it ;  it  looked  yery  hig  and  Tery  formidahle,  and  I  did  not 
know  how  to  set  ahout  recording  my  ohserrations.  Luckily  for  me,  when  I  came 
home  I  fell  into  the  hands  of  Mr.  Coles,  and  anything  1  have  since  heen  able  to  do 
has  been  much  owing  to  the  instruction  he  gave  me,  lind  the  advice  I  received  from 
the  officers  of  this  Society.  Now,  we  do  very  much  want  a  still  further  exploration 
of  Metalanim,  and  I  trust  Mr.  Christian  will  put  himself  in  Mr.  Coles's  hands,  and 
bring  us  back  in  a  year  or  two  a  very  detailed  plan  of  this  town  of  11  square  miles. 
It  is  a  big  job,  and  it  will  take  him,  I  am  certain,  more  than  one  season.  With 
regard  to  the  ruins  themselves,  one  speaks  of  masonry,  but  there  appears  to  be  no 
sign  of  tool-marks  on  the  basaltic  rocks ;  they  are  treated  much  as  logs  of  wood, 
one  piled  up  on  top  of  another,  and  I  believe  the  only  implements  Mr.  Christian 
found  are  those  very  interesting  shell  axes.  In  those  graves  which  Mr.  Christian 
opened  he  found  some  bones  in  such  a  condition  that  they  hardly  seem  to  imply 
a  very  great  age ;  however,  one  skull  only  is  so  far  perfect  that  we  may  be  able 
to  get  correct  measurements ;  but  if  he  will  go  back  and  again  tackle  the  graves 
which  still  remain  unopened,  we  may  be  able  to  get  hold  of  some  skulls  that  will  tell 
us  at  least  what  people  they  were  for  whom  these  tombs  were  built ;  and  that,  I 
take  it,  is  one  of  the  most  important  works  that  lie  before  him.  I  can't  say  how 
much  I  envy  him  the  chance  of  going  back  to  Metalanim,  and  having  another  turn 
at  those  ruins.  I  am  sure  we  shall  encourage  him  to  do  it  as  soon  as  possible,  and 
bring  us  back  again  as  interesting  results  as  we  have  now. 

Mr.  Hkrculss  Rbid:  It  is  with  considerable  diffidence  that  I  rise  to  say 
anything  of  this  matter.  Mr.  Maudslay  said  he  was  diffident,  but  he  at  least 
has  been  in  the  Pric'.fio ;  I  can  make  no  such  boast.  There  is  one  point,  I  think, 
that  is  perfectly  clear — that  is,  from  the  position  of  these  islands,  as  you  see 
on  the  map,  there  is  every  probability  of  the  race  being  a  mixed  one,  and  from 
Mr.  Christian's  account  it  appears  that  the  nUives'  opinion  is  that  the  earliest  race 
was  one  of  dwarfs  or  negritos;  then  followed  a  race  of  giants,  after  them  came 
cannibals,  and  thou  I  think  the  present  inhabitants.  That  is  as  I  understand 
Mr.  Christian's  account  Now  this,  I  think,  has  many  factors  in  common  with 
the  traditions  that  we  find  all  over  the  world,  not  excepting  our  own  country. 
We  see  evidences  in  the  photographs  that  Mr.  Christian  has  shown  us,  in  the 
stories  that  he  has  told  us,  of  the  varying  influences  of  these  different  races  who 
at  one  time  and  another  came  from  the  west  and  the  south,  or  possibly  from  the 
north.  1  think  the  nearest  existing  negritos  are  in  the  Philippines.  The  type  of 
bouse  that  wo  see  in  the  photographs,  with  the  high-peaked  ends,  are  precisely  the 
tianie  as  are  found  in  the  south-east  peninsula  of  New  Gainea.  Certainly  I  think 
thi^se  prrwent  who  know  the  Melanesian  type  will  agree  with  me  that  many  of 
the  typivj  in  the  photographs  are  Melanesiau.  We  have  every  possible  type  that 
c\>uld  Ih«  exi^ecteil  in  islandi  such  as  they  are,  and  for  that  reason  1  am  afraid,  even 
if  the  skulls  In?  Ivoughi  here,  we  shall  get  only  a  confirmation  of  what  would 
be  {x«siibly  the  case.  Of  ixmrse  such  a  contirmation  is  very  important,  and  it 
may  confirm  what  we  already  guess :  it  may  also  give  us  some  ideas  we  did  not 
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poflsess  ftbout  those  islanders.  Now,  there  lb  one  point  that  Mr.  ChriitUn  has 
rather  ioaiated  upon,  and  that  is  the  Japanese  type  of  these  megallthk  structtLres. 
For  my  own  part,  I  must  confess  I  cannot  see  BeoeesarUy  any  Japanese  infiuence 
at  all.  It  Is  quite  poaaible  that  the  Japanese  may  have  come  down  to  these 
islands;  it  is  historically  certain  that  they  did  come  down  to  the  Philippines; 
but  if  you  look  at  the  map,  that  was  sitnply  a  coasting  voyage.  If  they  had 
gone  out  to  the  Carolines  they  would  have  had  a  very  diCTerent  trip  indeed, 
and  before  assuming  such  influence  it  would  he  well  to  find  some  further  oon- 
finnatioQ  of  it  These  strnctures,  which  are,  of  course*  the  most  interesting 
feature  of  these  islands,  may  properly  he  called  Btructures  on  the  timber  plan,  Tery 
like  log  huts;  as  Mr.  Maudslay  said,  there  ia  no  aign  of  tool-marks  upon  them. 
They  are  simply  piling  Pel  ion  upon  Ossa,  In  that  they  difer  from  some  others 
found  in  the  Pacific,  notably  in  Tonga,  where  in  one  well-known  instance,  most 
freqnently  photographed,  there  is  a  kind  of  slot  in  the  lower  stone  into  which  the 
upper  stone  fits*  Now,  that  shows  a  confliderabie  advance  in  culture  ov^er  the 
piling  of  one  stone  upon  another,  just  as  trunks  of  trees  would  be  piled.  I  think 
it  is  very  improbable  that^  even  if  the  Caroline  islanders  wished  to  work  these 
stones,  they  had  anythiog  with  which  they  could  do  ao ;  of  course,  these  fine  shell 
axes  are  excellent  for  wood,  but  I  think  against  these  basaltic  columns  they  would 
be  quite  ineffectnaL  Now  as  to  the  question  who  were  the  builders.  I  shall  not 
detain  you  long.  For  my  own  part,  I  do  not  see  any  reason  whatever  why  the 
present  inhabitants  of  the  Caroline  islands  should  not  be  the  desoendauts  of  the 
people  that  made  these  buildings.  That,  as  you  know,  ia  contrary  to  the  views 
of  two-thirds  of  those  present  who  have  spoken  on  the  subject ;  but  I  think  the 
evidence  that  Admiral  Bridge  himself  gave  us  la  something  toward  a  solution. 
He  told  na  that  these  stone  discs,  of  an  enormous  weight,  were  brought  by  somebody 
from  the  Pelew  islaodi^,  and  I  think,  if  these  things  now  ha^e  a  common  value  to 
the  existing  islanders,  the  probability  is  very  great  that  they  were  made  by  their 
ancestors,  and  if  ao  they  were  brought  from  the  Pelew  islands  by  the  same  people. 
Now,  if  they  could  bring  these  enormous  weights  from  this  distance,  surely  they 
had  engineering  skill  enough  to  put  these  stone  columns  one  upon  another.  I 
may  cite,  in  illustration  of  my  hypothesis,  the  present  inhabitants  of  Egypt ;  would 
anybody,  without  knowledge,  suppose  that  they  were  capable  of  huildiog  the 
gigantic  and  artistic  structures  to  be  found  there  ?  I  don*t  think  this  at  all  an 
unfair  analogy,  and  I  think  in  this  particular  instance  that  it  is  not  at  all  strained. 
With  regard  to  the  Japanese  theory,  there  is  only  one  view  I  saw  in  the  whole 
Beries  that  could  be  at  all  compared  with  Japanese  work ;  that  was  a  doorway 
with  the  ordinary  horisontal  lintel,  which  k  exactly  like  the  entrance  to  a 
Japanese  dolmen,  and  equally  like  that  of  a  dolmen  in  Brittany.  There  are  many 
points  that  might  be  alluded  to  in  this  very  interesting  paper.  I  think  that  Mr. 
C.  F.  Wood's  visit  to  the  islands  about  1873,  and  puWiahed  in  1875,  gives  probably 
the  best  account  of  these  extraordinary  ruins.  He  was  only  in  a  small  yacht,  and 
had  no  crew  suiHcIent  to  clear  away  the  undergrowth^  and  made  no  excavations, 
but  observed  the  structure,  etc.,  very  well.  Up  to  the  date  of  the  publication  of 
that  book  in  1875, 1  think  his  was  quite  the  best  account  that  has  been  published. 
The  Duke  of  Wellington  said  that  the  battle  of  Waterloo  was  won  in  the  playing- 
fields  at  Eton  ;  here  we  have  an  exploit  of  a  much  more  pacific  character,  which 
had  its  origin  in  the  same  training. 

Mr,  Christian  :  With  regard  to  what  Admiral  Bridge  said,  I  want  to  say  three 
or  four  things.  First  of  all,  the  natives  of  Ponape  are  still  clever  architects.  The 
photographs  show  us  buildings  in  the  same  fashion  as  the  walls  at  Metalanim,  and 
there  are  several  such  indications  along  the  coast  which  h|ive  been  omitted.  There  is 


i 


136       CAPTAIN  SVERDRDPS  EXPEDITION  TO  NORTHERN  GREENLAND. 

one  where  the  masonry  la  very  much  the  same ;  aod  cerUmly  more  recent  than 
Metalanim  ;  other  ruiDB  found  on  the  iBlacd  of  Tapak  are  modem  too*  I  think  the 
builders  were  an  mtelligent  tiiinority  swaying  an  ignorant  majority.  Yap  traditions 
about  the  stone  money  go  bock  a  long  way  before  there  was  aoy  war  in  the  land. 
They  «ay  after  the  invention  of  ttone  money  civil  war  broke  out. 

With  regard  to  bringing  these  mjiaaes  of  masonry  into  position,  I  think  very 
likely  it  was  done  by  a  large  number  of  men  hauling  them  up  over  coconut  trunka 
ooTered  with  oU  to  avoid  friction.  The  point  I  conBidered  Japaaeae  as  well  aa  the 
great  entrance  was  the  projecting  eaves  or  cornice  that  I  have  seen  in  Osaka  and 
Kioto*  The  fashion  of  the  mat,  I  was  told  by  a  Ja^iauesc  the  other  day,  was  dis- 
tinctly  JapaDeee,  as  is  their  method  of  dealing  with  the  banana  fibre.  I  really 
think  Mr,  Reid  was  right  in  hU  parallel  between  the  poor  wretched  fellaheen  of 
Kgypt  to-day  aod  the  people  under  the  Pharaohs  long  ages  ago,  and  we  must 
remember  what  Prescott  has  told  us  that  natioos  fall  to  decay  very  quickly. 

The  FfiKSiDCiiT  :  It  now  only  remains  for  me  to  propose  a  vote  of  thanks  to  Mr 
Christian  for  his  most  interesting  paper.  It  will  have  been  cew^  I  am  sure^  to  most 
of  the  audience  that  there  are  existing  such  massive  Cyclopean  strtictarea  in  these 
small  and  distant  ielanda.  They  reminded  me  of  what  I  used  to  study  years  ago  in 
Captain  Cook^s  voyages^  of  the  great  stoDe  idols  and  platforms  on  Easter  island,  and 
I  even  uied  to  have  a  suspicion  tbcit  there  hnd  been  coonection  between  Easter 
island  and  the  civilized  peoples  of  South  Amtrica.  Though  it  seems  most  probable 
that  the  massive  structures  in  the  Caroiioe  islands  were  btiilt  by  ancestors  of  the 
present  inhabitants^  I  do  not  believe  it  is  altogether  impo^ible  that  they  were  in- 
spired by  a  visit  of  a  higher  race.  We  must  all  have  been  struck  by  the  care  and 
diligence  with  which  Mr,  Christian  has  examined  and  made  plans  of  these  ruiof, 
and  also  with  the  excessively  hard  work  which  he  must  have  gone  through  in 
clearing  bis  way  to  them.  We  trust  that  be  will  complete  his  work  In  thoae 
islaodfl  when  he  returnp,  and  that  we  shall  have  the  pleasure  of  seeing  him  here 
again,  and  I  hope,  as  Mr.  Alaudstay  suggested,  that  before  he  goes  he  will  make 
the  acquaintance  of  Mr.  Uoles.  I  now  have  the  pleasure  of  propoaiog  a  vote  of 
tbanki  to  Mr*  Christian  for  his  paper,  aod  for  the  illustrations  which  accompanied  it. 


CAPTAIN  SVERDBUP'S  EXPEDITION  TO  NORTHERN 
GREENLAND. 

^Captain  Otto  Svkrdudp's  polar  expeditioo,  which  left  Chmtiania  oT 
June  24  last  year,  has  for  its  principal  geographical  ohject  to  ascertain 
tbe  extension  of  Greenland  towards  the  north,  to  dtjlermliie   the  yet 

"^unknown  configuration  of  the  coast  of  its  mainland,  and,  if  pofisible,  to 
discovor  whether  this  groat  arctic  land  finally  breaks  up  into  groups  of 
iftlAnde  in  the  north, 

Tho  ship  used  in  this  expedition  is  the  Fmui^  so  well  known  from 

*  The  following'  account  of  the  ohjeols  and  equipment  of  Captain  Sverdrup^a 
wtpedition  in  the  Fram  to  the  north  ooaat  of  Greenliiiid  haa  been  forwurded  to  the 
Prcaident  by  Cuusut  Axed  Heiberg  and  MM.  Amnod  aod  Ell«f  Riti^jnes,  who  oon- 
tribuied  haudiomelj  to  Dr.  Naasen*^  expedition,  and  ivlio  are  generously  bearing  the 

Eiiire  expense  of  th(^  present  expedition  in  the  Fram,  the  ship  ilaelf  beinj^  provided  by 

tie  Norwegian  GuTfmment. 
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Dr*  Nans6D*s  famous  polar  expedition.  It  is  the  iatentioa  of  Captain 
Sverdrup^  with  the  aid  of  this  ship,  to  force  his  way  through  Smith 
sound  and  Robeson  chauuel  as  far  north  along  the  coast  of  Greenland 
as  possible.  Should  it  prove  possible  to  take  the  Fram  round  the 
northern  coast  of  Greenland  and  over  to  its  eastern  shores,  this  will  be 
done,  but  the  expedition  did  not  ba^e  any  positive  calculations  on  this 
remote  possibility.  When  the  Fram  has  been  forced  as  far  north  as 
the  conditions  will  permit,  the  ship  is  to  serve  as  headquarters  for 
sledge  expeditions  for  further  exploration. 

The  priDcipal  purpose  of  these  expeditious  will  be  to  explore  and 
map  out  the  northern  mainland  coastline,  and  to  make  an  attempt  to 
oonuect  Cape  Washington,  the  most  northerly  point  known  on  the  west 
coast  of  Greenland,  with  Independence  bay  and  Capo  Bismarck,  the 
extreme  northern  poiuts  on  the  east  coast.  lu  case  such  an  expedition 
should  succeed,  the  Danish  Government  has,  in  Sooresby  sound  on  the 
east  coast,  generously  placed  at  the  disposal  of  the  exploring  party  a 
depot  of  provisions  left  there  by  Lieut.  Kyder*s  expedition  1891-92^ 
The  explorers  will  here  find  a  place  of  refuge  where  they  can  make 
their  winter  quarters,  if  they  wish,  in  order  later  on  to  return  or  to 
proceed  southward  to  more  civilized  regions^  as  circumstances  may  render 
advisable.  With  the  Frfim  as  starting-point,  other  sledge  expeditions 
will  be  sent  out  to  explore  the  archipcdago  which  may  exist  north  of 
Greenland,  and  to  make  other  more  special  investigations.  This  is,  in 
short,  the  geographical  programme  of  the  now  Norwegian  arctic  expedi- 
tion, 80  far  as  it  can  be  approximately  outliQed  in  advance. 

The  crew  consists  of  sixteen  members,  not  less  than  six  of  these 
being  men  of  soientifio  education.  Geology,  boUmy,  zoology,  are  all 
represented  by  spocialista.  The  astronomical,  magnotical,  and  other 
physical  observations  (among  which  are  observations  with  Sterneck's 
pendulum),*  will  be  taken  by  a  naval  officer,  assisted  by  an  officer  of  the 
army,  who,  besides,  will  attend  to  cartographic  work.  The  expedition  is 
also  acoorapanied  by  a  scientifically  educated  physician,  who,  among 
other  things,  takes  care  of  the  meteorological  observations. 

On  board  the  Fram^  as  well  as  on  the  various  sledge  expeditions, 
there  will  be  made  as  many  sfiecific  Boienti&c  investigations,  and  as 
much  scientific  material  will  be  collooted,  as  the  circumfttances  will 
admit.  Particular  attention  will  be  paid  to  all  glacial  phenomena,  and 
it  18   one   of  Captain   Sverdrup's   main  objects   to  obtain   a   thorough 


*  Dr-  Nansen  ftlfto  hud  a  Stemeck  iveDduhiiii  on  hia  arclic  ©xpeJUioD.  Lieut.  Scott 
UsDsea  took  with  this  peodulum  on  the  ice^  us  woa  demon striLted  Iiit^^r  on,  aumo  very 
correct  obserrations  of  gravitfitiya  in  tho  polar  region.  This  was  tjie  lirat  time 
obMrTAlioDS  of  thii  c\Bm  were  taken  rm  the  octnn.  Dr,  NaDfien  doea  not  apeak  of  them 
in  hiB  bookf  as  he  was  not  yet  certain  as  to  iheu  CJorrectQeas.  By  snbdequent  calcp- 
lations  tbeir  correctni^fls  liaa  been  fully  cBtabUaiied. 

No,  II.— Febhctary,  1899.]  l 
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knowledge  of  the  exact  nature  of  tlie  sOHsalled  palaeocrystio  ice^  found  in 
these  regioDSf  of  its  origin «  formation^  and  drifting. 

This  polar  eicpedition  must  be  regarded  aB  a  natural  ooalinuation  of 
the  previous  arctic  explorations,  under  the  leadership  of  Dr.  Nansen, 
viz,  the  ski  expedition  across  Greenland  in  1888,  and  the  Fram  expedi- 
tion in  1893-06,  of  which  expeditions  Sverdrup  was  a  member.  Of  the 
latter  he  was  second  in  command,  and  succeeded  Dr,  Nansen  as  com- 
mander when  Nansen  and  Lieut,  Jobansen  started  out  on  their  journey 
over  the  polar  ice.  By  these  expeditions  important  parts  of  the  great 
p<^lar  problem  htkve  been  solved,  and  it  is  now  Captain  Sverdrop's 
ambition  to  give  to  Norwegian  arctic  exploration,  which  has  already 
prodncetl  such  important  resultB,  a  wider  range,  so  as  to  complete  in  a 
measure  what  has  been  so  well  begun.  To  make  this  better  understood, 
a  few  general  remarks  will  perhaps  be  permissible. 

The  arctic  researches  of  our  times  liave  been  confronted  with  two 
coii8j)icuous  geographical  conditions.  Firstly,  there  was  on  the 
American  side  of  the  polar  region  a  vast  arctic  continent — Greenland — 
the  interior  of  which  was  wholly  unknown,  and  the  northern  limits  of 
which  are  still  unknown.  The  second  condition  was  the  appearance  of 
sporadic  land* formations  in  the  European-Asiatic  polar  regions,  and  the 
question  would  naturally  arise,  whether  these  continued  sporadically  io 
a  northerly  direction,  and  were  finally  connected  with  the  possible  off- 
shoots of  Greenland  ;  in  short,  whether  in  the  vicitiity  of  the  pole  there 
WM  land  or  water.  Dr,  Nansen,  in  whose  vivid,  active  mind  the  polar 
question  early  assumed  a  we  11 -defined  form,  was  first  attracted  by  the 
mysteries  of  Greenland,  that  great,  silent  arctic  country,  whence  the 
mighty  icebergs  break  away  and  float  with  the  currents  from  the  north. 
What  were  the  dimensions  and  extent  of  these  vast  masses  of  ice?  What 
was  the  nature  of  the  interior  of  this  country?  This,  and  similar 
questions,  were  in  the  main  answered  by  his  journey  across  Greenland 
ten  years  ago*  But  the  question  as  to  the  northerly  extension  of  this 
great  white  continent  still  remained  unanswered. 

Indeed,  this  question  of  the  insularity  of  Greenland  so  much  occupied 
the  thoughts  of  Dr,  Nansen  that,  having  completed  his  journey  across 
its  glaciers,  he  for  a  time  contemplated  the  fitting  out  of  an  expedition 
to  solve  that  problem.  Meanwhile,  he  preferred  to  engage  at  once  in 
the  solution  of  the  other  groat  polar  question— the  character  of  the  vast 
regi*'n  on  the  European- Asiatic  side,  our  knowledj^e  regarding  the 
extenbiou  of  land  and  water  in  which  was  still  moic  imperfect  than  on 
the  American  side.  The  further  investigation  of  Greenland  he  put  aside 
for  resumption  at  some  future  time. 

The  Fram  ex[)edition  of  1893-96  established  the  fact  that  the 
European-Asiatic  side  of  the  polar  region  consists  of  an  extensive,  deep 
ocean,  covered  with  drifting  ice.  Tlie  drift  of  the  ice,  and  the  great 
dex^t^h  of  the  sea  in  the  highest  latitudes,   make  it,  according  to  Br, 
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Nansen,  very  probable  that  tbis  ocean  extends  beyond  tbe  pole,  and  that 
tbe  continent  of  Greenland,  or  its  pofiaible  gronpe  of  iBlands  to  the  north, 
cannot  be  prefiumed  to  reach  a  very  high  latitude.  To  solve  tbie  im- 
portant jtroblem  ia,  then,  the  principal  object  of  tbe  expedition  under  the 
leadership  of  Dr.  Nanaen^s  able  first  officer.  Captain  Sverdrup  has 
biniself  conceived  the  plan.  It  has  grown  on  bini  ever  since  ho  enlisted 
in  Dr.  Naneen's  firfet  expedition  across  Greenland.  Besides  tbe  broader 
views  of  the  polar  problem,  mentioned  above,  Captain  Sverdrup  would 
natnrally,  from  a  nuniber  of  circumstances  observed  during  the  Fram*it 
long  drift  in  the  polar  ice,  be  stroogly  interested  in  a  further  and  more 
ejchauative  exploration    of   the    arctic  regions  on  the  American  side. 


THK    KECU\>rBljUTI':U    >7Uif* 


Foremost  among  these  was  the  ice  problem*  According  to  a  theory 
generally  adhered  to,  the  European -Asiatic  side  of  the  polo  consiBte^i 
of  a  shallow  bo^Iy  of  water,  covered  with  a  stationary  coating  of  ice. 
Instead  of  this,  a  vast,  deep  ocean  was  found,  covered  with  drifting 
ice  of  local  formation  and  of  coraparu lively  recent  date,  gonerally  not 
more  than  five  years  old.  The  question  then  arose,  What  aie  the  con- 
ditions as  regards  the  formation  and  drilt  of  the  ice  on  the  American 
side,  intluenoed  an  it  mf^ht  be  by  nnknown  lands  and  oceau  depths  of  a 
vastly  different  magnitude ? 

The  ice  coiiditi*uiH  on  the  American  side  of  the  arctic  region  seem  on 
the  whole  Ut  he  considerably  different  from  those  oa  the  European- 
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Asiatic  Bide-  In  tlie  latter  region  we  find  only  comparatively  thin 
drifting  ioe,  whilst  in  the  former  there  aeetuB  to  be  much  thicker  and 
more  statiouary  ice,  the  palseocryetio  ioe«  Many  interestiog  pecaliaritiefit 
both  in  regard  to  formation  and  drift,  may  here  be  found,  and  the  obser- 
vation of  these  and  other  phenomena  in  connection  with  the  exploration 
of  the  configuration  and  extension  of  the  coast-lines,  etc.,  will  nn- 
donbiedly  result  in  greatly  increased  knowledge  of  the  entire  arctic 
wtjrld.  And  in  the  interest  of  science,  it  must  be  looked  upon  as  a 
fortunate  drcumstanoe  that  the  same  man  is  aibrded  an  opy^ortttnity 
to  make  comparisons  by  direct  observation  between  the  conditions  on 
both  sides  of  the  pole. 

The  chances  of  a  successful  issue  of  the  pretient  expedition  will  also 
be  materially  strengtbeoed  by  the  extensive  practical  experience  gained 
by  Captain  Sverdrup  from  his  previous  expeditions,  in  regard  to  methods 
of  travelling  over  laud  as  well  as  over  sea  in  the  arctic  regions.  The 
double  experience  Captain  Sverdrup  has  thus  gained  may  now  stand 
him  in  good  stead  in  the  American  ioe  regions,  where  he  will  have  to 
struggle  witb  diiHculties  both  on  land  and  sea. 

In  the  equipment  of  his  expedition  Captain  Sverdrup  has  followed 
Dr.  Nansen's  pTan,  with  only  such  modiBcations  io  detail  as  experience 
would  suggest  The  provisioria  taken  are  calculated  to  last  for  four 
years — the  absence  of  tbe  expedition  is  supposed  to  be  two  or  three 
years — while  particular  stress  was  laid  upon  selecting  such  a  variety 
that  a  monotonuUB  menu  would  be  impossible,  and  the  fare  of  such 
quality,  that  it  would  at  once  ensure  health  to  the  body  and  good 
humour  to  the  mind  during  the  contest  with  the  long  arctic  monotony. 
It  stands  to  reason  that  these  provisions  to  a  great  extent  consist  of  all 
kinds  of  canned  goods,  meat,  fish,  soups,  vegetables,  and  delicacies  of 
every  descriptioD,  A  conHiderable  quantity  of  Prof.  Waage's  fish-powder 
— dried  pulverized  fi^h — which  on  the  former  polar  expedition  proved 
an  equally  nutritious  and  jmlatable  food,  was  also  taken.  This  fisb- 
powder  is  very  convenient  for  eledge  expeditions^  and  can  be  used  in 
different  ways,  us  pudding,  soups,  etc.  Instead  of  American  canned  meat, 
used  by  Br.  Nansen,  Captain  Sverdrup  has  furnished  his  expetiition  with 
partly  DaiiisL,  partly  Norwegian  canned  meats.  The  crew  will  be 
treated  daily  to  fresh  baked  bread.  Besides  a  large  quantity  of  flour  for 
baking  purposes,  a  considerable  amount  of  biscuit  was  taken  to  serve 
both  as  a  change  in  the  bread  diet  and  as  a  reserve.  To  this  was 
added  the  finest  Danish  butter,  Norwegiau  canned  milk,  chocolate,  and 
Goffee.  In  provisioning  tbe  former  expedition,  Br.  Nansen  enforced  the 
moat  rigid  ]jr(>liibition  as  to  akobol,  while  the  use  of  coffee  was  reduced 
to  a  minimunu  After  some  time  his  stock  of  coflTee  gave  out,  and  the 
crew  thou*;lit  it  hard  to  be  deprived  of  their  cotfee,  the  use  of  which  is 
so  very  common  in  Norway,  To  avoid  a  similar  experience.  Captain 
Sverdrup  h»s  taken  a  sufficient  supply  of  coffee  to  allow  each  man  his 


I 


I 


GS&PTAIN   SV£RDRUP*S   EXPEDITION   TO   NORTHERN   GREENLAND*        HI 


daily  drink  of  this  beverage.  On  board  the  ship  there  ia  a  etookfof 
liquor  comprising  about  170  bottles  of  cognac.  It  was  demonstrated 
on  the  former  expedition,  that  one  of  the  greatest  difficuUies  to  oonteDd 
with  was  the  arctic  monotony  and  its  depressing  influence  on  the  mind. 
A  fes^l  gathering  now  and  then  around  a  social  glass  tends  to  relieve 
the  monotonous  nniformity,  and  to  bring  about  a  change  in  the  daily 
routine;  it  will  be  admitted  that  170  bottles  divided  among  sixteen 
able-bodied  men  over  a  period  of  three  or  four  years,  can  hardly  afford 
an  opportunity  for  abuse,  A  sufficient  supply  of  tobacco  was  aleo  laid 
in  for  the  use  of  the  members  of  tbo  expedition. 

For  the  intellectual  diversion  of  the  expedition,  a  library  of  several 
hundred  volumes,  consisting  princi|»ally  of  books  used  on  the  former  ex- 
pedition, was  taken.  A  considerable  number  uf  new  books  was  added, 
however,  and  the  saloon  fnrnibbed  with  a  piano  for  the  musical  enter- 
tainment on  board. 

It  will  be  remembered  that  the  Nansen  expedition  used  electricity 
for  lighting  purposes,  tbe  power  fur  which  was  generated  by  a  wind- 
mill. The  light  was  pleasant,  but  the  machinery  occupied  a  great  deal 
of  mnch-needed  spaoe,  and  required  very  mitiute  and  close  attention. 
Captain  Sverdriip  decided  to  use  petroleum ^^  both  on  account  of  the 
reason  stated  above  and  because  it  produces  heat  as  well  aa  light  at  the 
same  time.  Even  the  cooking  is  done  by  petroleum,  thereby  saving  for 
other  purposes  space  that  otherwise  would  have  been  taken  up  by  coal 
aud  coke.  The  kitchen  stove  is  constructed  on  the  so-called  Primuii 
principle,  the  oil  being  transformed  into  gas  before  it  reaches  the 
burners.  For  tbe  ship's  boilers,  on  the  other  hand,  coal  is  used  exclu- 
sively, petroleum  having  given  ratber  unsatisfactory  results  on  the 
former  expedition. 

Another  departure  from  the  Nansen  equipment^  made  by  Captain 
Sverdmp,  is  the  use  of  6^  mm,  Krag-Joorgensen  ri6e8,  while  Dr.  Nansen 
used  8  mm.  size.  Thus  a  coDsiderable  saving  is  effected  in  the  weight 
of  ammunition,  which  is  of  particular  importance  in  the  making  up  of 
tbe  sledge -expeditions.  In  this  connection,  it  may  also  be  mentioned 
that  Captain  Sverdrup  carries  with  him  an  ample  supply  of  gun  cotton 
and  gunpowder  for  ico-breaking.  The  excellent  manner  in  which 
Captain  Sverdrup  succeeded  in  getting  the  Fram  out  of  the  polar  ic© 
was  in  no  small  degret3  owing  to  the  use  of  submarine  mines^  laid 
under  the  direction  of  Lieut.  Scott  Hansen.  Captain  Sverdrup  is  pre- 
pared to  make  liberal  use  of  this  method,  should  it  prove  necessary. 

The  outfit  in  regard  to  ski,  snow-shoes,  sledges,  and  kayaks  is  in  all 
I  essential  features  the  same  as  used  on  tho  last  expeditioD.  A  few 
modifications  have  been  eftected  in  the  construction  of  the  sled  gee,  in 
order  to  increase  their  durability  in  crosaing  the  rough  ice-field.  Of 
particular  intereat  is  the  change  made  in  some  of  the  kayaks,  l»r. 
Nansen  and  Lieut.  Johansen  found,  during  their  long  wanderings  over 
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the  ioe-fields,  that 


was  frequently  DeceBsary  to  transport  the  boats 
OQ  the  sledges  over  the  solid  ice,  next  to  transport  the  sledges  on  the 
kayaks  over  the  open  lagoona  between  the  ii^e- floes.  To  avoid  lofls  of 
time  as  much  as  posBible  in  changing  about  in  this  manner,  Captain 
Sverdrup  haa  furnished  hib  boats  with  runners*  When  the  kayaks  are 
transportel  over  ice,  they  slid©  on  their  own  runners,  with  the  keel 
turned  np.  When  open  water  is  reached,  the  kayak  is  simply  turned 
over  into  ils  natural  position  as  a  boat,  with  the  keel  in  the  water. 

The  Fi-am  has  also  undergone  soma  changos,  mainly  with  a  view  1u 
obtain  better  accommodation  for  the  crew.  Under  the  old  arrangement 
the  crew  had  their  quarters  in  the  stern,  which  rose  considerably  above 
the  fore  part  of  the  ship.  Captain  Sverdrup  has  had  the  whole  of  the  fore 
part  built  up  in  line  with  the  aft  section.  On  the  top  of  this  recon- 
atructed  fore  part  he  laid  a  new  deck,  and  below  this  he  had  accom- 
modations  fixed  up  for  a  ]art  of  the  crew»  Below  this  deck  are  located 
the  laboratories  and  cabins  for  the  scientists  as  well  as  for  the  officers, 
and  a  saloon  to  be  used  as  a  drawing-room  for  the  entire  crow.  Aft  of 
these  accoTOinodatioQS  is  a  roomy  place,  where  all  the  mecbanical  work 
is  attended  to.  Adjoining  tliis  is  the  galley,  where  the  food  of  the  crew 
is  cooked  and  ]>rei>ared.  Aft  of  these  new  sections,  and  lower  down  in 
the  ship,  are  located  the  old  salon  and  cabins  of  Br.  Nan  sen  and  his 
fellows.  These  cabins,  which  are  supposed  to  offer  more  resistance  to 
the  cold  than  those  newly  constructed  in  the  fore  part  of  the  ship,  are 
principally  occupied  by  the  more  subordinate  part  of  the  crew. 

The  rebuilding  of  the  Fram  was  left  in  the  bands  of  Uolin  Archer, 
the  conatructer  of  the  voi-seL 

On  Dr,  Nansen's  expedition  the  jirinciple  of  democratic  equality  was 
enforce*!  to  its  extreme  point.  Every  member  Avas  placed  on  the  same 
level  and  performed  the  same  dtitiet!,  and  as  every  one  was  compelled  to 
ehare  in  the  daily  routine  work,  so  they  were  all  entitled  to  the  same 
privileges.  Captain  Sverdrup,  while  not  breaking  with  a  principle 
that  produced  such  excellent  resullH,ba8,however,  in  the  present  instance, 
found  it  advisable  to  modify  J>r.  Nanfien*8  system  to  a  certain  extent. 
He  has,  as  mentioned  above,  installed  the  oflScers  and  soientilic  members 
of  the  expedition  fore  ward,  while  the  rest  of  the  crow  are  given  quarters 
aft  by  themselves.  The  scientific  itiemliers  are  thus  enabled  to  pursue 
their  special  1  line  of  work  quite  undisturljed,  while  the  others  are  re- 
lieved of  any  feeling  of  intrusion.  The  ordinary  good  fellowship  and 
mutual  interests  are  maintained  by  the  common  mess  and  by  other 
special  gatherings. 

In  manning  the  expedition,  special  consideration  was  given  to 
securing  men  of  as  uniform  education  as  iioseible.  With  perhaps  the 
exception  of  two  or  three  men,  all  the  sixteen  members  of  the  crew  have 
graduated  from  some  higher,  lower,  or  special  institution  of  learning. 
As  another  striking  fact  it  may  be  mentioned  that  a  great  number  r)f 
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the  men  are  married »  An  effort  waa  made  to  secure  unmarried  men  for 
the  expedition,  hnt  although  several  hundred  applied,  they  were  mostly 
found  to  be  married.  Two  bachelors  who  were  among  the  accepted 
ones,  and  who,  on  aocoant  of  their  singleness,  were  jx>inted  to  with 
particular  pride,  went  oflFand  got  in  arried  directly  before  the  exjiedition 
started. 

At  the  farewell  dinner  in  honour  of  the  expedition  given  by  the 
Norwegian  Geographical  Society,  Dr.  Nansen  proposed  the  following 
tofiat  to  Captain  S%'erdriip  :— 

^*  I  have  to  confess  to  a  most  unustial  sentiment  this  evenrng,  as  my  old  friend 
snd  comrade  stsnds  ready  to  depart  in  the  same  ship  and  for  the  same  northerly 
destination,  where  we  spent  go  many  days  in  each  other's  corapaiiy.  Many  are 
the  memories  wliich  tbie  evening  recalls  to  my  mind  from  the  time  we  were 
together,  I  am  particularly  reminded  of  the  lime  when  I  was  prepariog  to  start 
OD  my  Greenland  expedition,  Srerdrup  had  applied  for  permigaiun  to  join.  1 
received  one  day  a  letter  from  an  unknown  man,  fiigaing  himself  Otto  Sverdrup, 
I  made  the  usual  inquiries,  resulting  in  iuch  information  that  he  was  immediately 
accepted,  I  need  not  say  that  I  never  had  a  chance  to  regret  this  choice.  I  have 
often  been  thinking  bow  the  fates  of  two  human  beings  are  sometlmea  interwoven. 
That  accidental  meeting  was  destined  to  become  momentous,  not  only  to  ourselves 
personally,  but  also  to  the  country.  It  was  then  Sverdrup  formed  his  attachment  for 
the  life  tip  north,  where  his  life-work  undoubtedly  lies  marked  out,  in  the  perform- 
ance of  which  a  little  more  than  ordinary  courage  and  presence  of  mind  is  required. 
Among  the  many  memories  from  the  Greenland  expedition,  I  am  at  this  moment 
particularly  reminded  of  Sverdrup's  famons  night  watch  on  the  drifting  ice-fioe, 
when  the  entire  expedition  seemed  to  be  left  no  alternative  between  drifting  out 
on  the  ocean  or  being  crushed  among  the  ice^floei.  When,  after  that  solitary 
watchj  1  asked  Sverdrup  how  he  had  pa^ssed  the  night,  be  said,  *  Oh^  it  looked  quite 
bed  for  a  while,  with  an  iceberg  oulside  threatening  every  moment  to  cnish  down 
on  the  floe ;  but  what  would  have  been  the  good  of  it  if  six  men  had  been  standing 
glaring  at  it  instead  of  one?"'  Dr.  Kaoben  next  referred  to  the  second  polar 
journey^  and  epoke  of  the  splendid  manner  in  which  Captain  Sv^erdrup  had  taken 
the  Fram  out  of  the  ice  as  au  accomplishment  that  stands  without  a  parallel  in 
I  he  history  of  polar  exploration,  *'  And  when  Sverdrup  now  once  more  is  starting 
out,  we  all  know  that  the  expedition  is  safe,  and  that  it  will  return,  because  we 
know  Captaiu  Sverdrup  h  keeping  watch,  that  he  ia  at  the  helm.  It  is  superfluous 
to  tell  him;  be  knows  that  all  my  beat  wishes  follow  him.  Many  a  winter  eve 
my  thoughts  will  turn  tenderly  towards  the  far  uorth,  and  my  heart  beat  faster 
for  those  who  are  there/* 

Cftptain  Sverdnip's  seoond  in  command  is  Lieut.  Banmanti,  of  the 
Norwegian  navy.  He  has  charge  of  all  magnotical  and  astronomical 
observation B.  He  is  aafeisted  by  Lieut.  IsachseD,  of  the  army.  The 
latter  also  attends  to  the  cartographical  work.  The  zoology  is  attended 
to  by  a  young  Danish  acientist,  Mr.  Bay,  who  in  1891-92  was  a  member 
of  Ryder's  expedition  to  the  east  coast  of  Greenland •  The  botanical 
work  IB  placed  under  the  direction  of  Mr.  Simmons,  who  is  a  spooialist 
on  sea  algse;  some  years  ago  he  made  a  botanical  expedition  to  the 
Fiiroe  islands.     The  geologist  of  the  party  ia  Mr.  Schei,  a  graduate  of 
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the  geological  and  mineral  faculty  of  Chriaiiania  UniTersity.  Mr. 
Srendsen,  tbe  phjaician  of  tlie  expedition,  who  alec  has  in  chaige  the 
meteorological  oheeryationa,  is  a  graduate  of  Christiania  University. 

The  expedition  left  Christiania  on  the  24th,  and  ChristianBand  on 
June  27.  On  Jnly  28  they  arrived  at  Egedesminde,  Greenland,  after 
a  comparatively  rough  jonmey  and  continnona  contrary  winds,  causing 
much  delay  and  annoyance.  At  I^edesminde  thirty  dogs,  procured  for 
the  expedition  by  the  kindness  of  the  Boyal  Danish  Trading  Company 
of  Greenland,  were  taken  on  board.  On  Jnly  30  the  Fram  arrived  at 
Goodhavn,  where  other  thirty-five  dogs,  also  purchased  by  the  Green- 
land Company,  were  added  to  the  stock  already  on  hand,  and  where  the 
Aip  coaled  for  the  last  time. 

At  Upemivik,  where  the  expedition  arrived  on  August  4,  another 
Ymttk  of  dogs  was  received,  increasing  the  total  number  of  these  animals 
to  aboat  a  hundred,  including  fifteen  dogs  taken  from  Norway.  The 
expedition  should  have  left  Upemivik  on  August  5  for  the  far  north. 
Upemivik  is  the  station  where  the  expedition  was  last  heard  from. 
Aeeording  to  all  reports  so  far  Received,  either  from  the  leader  or  his 
aisoeiates,  it  appears  that  the  prevailing  sentiment  on  board  is  one  of 
mutual  satisfiEu^tion  and  good  cheer. 

It  was  the  intention  of  Captain  Sverdnip  to  leave  information  as 
to  the  fate  and  progress  of  the  expedition  at  the  following  points: 
Littleton  island  (principally  on  the  south  side);  Crozier  island,  or 
Fnmklin  island,  or  Cape  Constitution  (in  any  case  at  southernmost 
pointj ;  Polaris  House  (on  the  south  side  of  Newman  bay) ;  Cape 
Sumner  (the  northernmost  point);  Cape  Brevoort  (on  the  north  side 
of  Newman  bay,  at  the  most  extreme  southern  point) ;  Cape  Stanton 
fat  the  extreme  northern  point) ;  Frankfield  bay  (on  the  promontoiies 
at  both  sides  of  the  bay) ;  Cape  Bryant  (extreme  northern  point) ;  Cape 
Cleveland  (extreme  northern  point)  ;  Cape  May  (extreme  north-westerly 
point) ;  Cape  Britannia,  Cape  Fredrick,  Cape  Neumayer,  Cape  Ramsey, 
or  Mary  Murray  island,  or  Lockwood's  farthest. 

The  Danish  Government,  as  alieady  will  be  seen,  has  shown  great 
interest  and  kindness  towards  the  Sverdrup  expedition,  and  the  Govern- 
ment has  also  given  orders  to  all  Danish  officials  in  Greenland  to  assist 
the  expedition  in  every  possible  manner. 

The  Fram  is  owned  by  the  Norwegian  Government,  which  also 
furnished  the  money  for  her  reconstruction,  while  the  expenses  of  the 
expedition  are  defrayed  by  Mr.  Consul  Axel  Heiberg  and  Messrs. 
Amund  and  Ellef  Bingnes. 

It  was  a  special  wish  of  Captain  Otto  Sverdrup  that  his  plans  should 
be  laid  before  the  Royal  Geographical  Society. 

Appended  is  a  description  of  the  reconstructed  Fram  by  Mr.  Colin 
Archer : — 
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The  Fram  was  bailt  io  1992,  epecially  for  Dr.  Nanaen'H  expedition  to  the  | 
north  polar  regions.  This  expedition  waa  pkntied  on  the  Bupposition,  which 
subsequent  events  have  dmplj  verified^  that  a  polar  cnrrent  would  carry  the  ship 
Along  with  masses  of  conatantly  shifting  ice  from  the  tractfl  in  the  vicinity  of  the 
New  Siberian  islands  to  the  east  coast  of  Greenland.  On  thle  asBumption  the  ship 
was  designed.  Great  strength  and  power  of  resistance  to  ice-pressure  were  there- 
fore the  cousiderationa  which  overruled  all  others  in  her  construction.  But  while 
the  event  seems  to  prove  that  it  is  quite  posaible  to  build  a  ship  sufficiently  strong 
to  resist  any  pressure  to  which  she  is  likely  to  be  exposed  in  the  north  polar  seas 
without  sustaining  material  damage,  the  experiences  gained  on  her  three  years' 
<jruiae  also  confirmed  the  supposition  to  which  her  model  naturally  gave  rise,  that 
ahe  would  not  be  a  comfortable  ship  m  a  heavy  sea ;  her  great  beam  would  cause 
her  to  roll  heavily,  while  her  low  freeboard  would  cause  her  to  ship  water  freely 
over  her  decks.  It  was  also  found  that  her  accommodation  waa  rather  confined 
even  for  the  crew  of  thirteen  men,  which  then  formed  her  complement,  and  that 
with  a  larger  crew  it  would  be  necessary  to  provide  more  room.  The  Fram  was 
originally  built  with  a  raieed  poop  extending  over  about  two- fifths  of  her  length 
€rom  the  stern  to  the  mainmast.  Under  this  raised  deck  the  cabins  were  situated, 
and  under  them  the  eogine-room.  The  main  deck  waa  3  feet  lower  than  the  poop^ 
leaving  less  than  2  feet  freeboard,  when  the  vessel  started  on  her  first  voyage. 
While  frozen  in  and  embedded  in  the  polar  ice,  an  awning  waa  rigged  over  the 
main  deck,  which  proved  sulbcient  to  prevent  the  ice  accumulated  round  the  ship 
from  filling  the  decks,  but  which  nevertheless  would  have  been  but  a  frail  protection 
had  not  the  vessel,  from  her  peculiar  construction,  risen  ao  readily  when  nipped  in 
the  ice. 

It  was  with  a  view  to  remedy  these  defects  that  Captain  Sverdrup  determined, 
-before  starting  on  his  present  expedition,  to  add  an  upper  or  spar  deck,  extending 
from  the  engine-room  right  forward  to  the  bows.  Bj  this  means  the  freeboard 
amidabip  waa  increased  by  fully  0  feet,  the  top  sides  of  the  vessel  being  extended 
•up  to  the  new  deck.  The  increase  of  freeboard  will,  it  is  thought,  tend  to  some- 
what diminish  the  rolling,  but  even  if  much  improvement  is  not  to  be  looked  for 
in  this  respect,  it  will  certainly  add  very  much  to  the  comfort  of  the  crew,  and  even 
to  the  safety  of  the  vessel  in  a  heavy  aea^  as  it  will  prevent  large  quantities  of 
water  from  accumulating  on  her  decks.  The  want  of  available  space  for  the  crew 
was  also  completely  remedied.  The  length  of  the  new  betweeu-decks  is  about 
^08  feet,  and  as  it  is  over  30  feet  broad  amidships,  it  will  be  seen  that  a  very  large 
space  wonld  become  available  for  cabin  and  other  accommodation.  The  annexed 
sketch  will  show  how  the  new  cabins  were  arranged.  The  space  between  the  main 
and  fore  hatch  from  side  to  side  was  converted  into  a  roomy  saloon  in  the  middle, 
with  three  berths  on  each  aide.  These  were  appropriated  to  the  use  of  the  leader 
of  the  expedition  and  his  scientific  stafif,  while  the  rest  of  the  crew  occupied  the 
original  cabin  aft.  A  haft  the  main  hatch  a  spacious  galtarj  was  built  amidships, 
leaving  a  free  passage  on  either  side  to  the  upper  deck  and  to  the  old  cabin.  In 
front  of  the  cabin  on  either  side  compartments  were  divided  off,  intended  to  serve 
as  workshops  or  laboratories*  The  spscea  on  both  aides  of  the  main  hatch  was  left 
open  for  stowage,  etc. 

In  order  to  make  this  added  accommodation  as  impervious  as  posdhle  to  the 
oold,  without  adding  too  much  to  the  weight  of  the  vessel,  a  light  panelling  wa.^^ 
added  about  a  foot  from  the  ship's  side  in  the  wall  of  the  cabins,  and  the  space 
between  the  panelling  and  side  was  filled  with  cork  shavings.  The  athwartahip 
partitions  were,  for  the  same  reason,  built  in  three  layers  of  panelling  lined  with 
'thick  paper,  and  with  an  open  space  between,  which  was  filled  with  cork.     An 
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•eslm  ceUiDg  was  alfo  added  between  the  upper  deck  beams,  and  tbe  6|)ac6  between 
the  ceUing  and  deck  tilled  with  the  same  tuatenal.  The  Baloon^  as  well  as  tbe  side 
berths,  rcceiYe  their  I'gbt  from  a  large  double-glazed  skylight  over  the  middle  of 
tbe  salooD,  no  bulla- eyes  or  side  lights  beiog  fittedi  in  order  to  reduce  the  radiation 
of  heat  as  much  as  possible.  A  good  stove  is  fitted  in  the  cabin,  with  noeans  of 
ventilation*  By  these  means  it  is  expected  that  the  new  cabins,  if  not  quite  as 
impervious  to  the  arctic  frost  as  the  old  ones,  wUI  still  be  quite  habitable  and 
comfortable  even  in  the  severest  cold. 

In  order  to  render  the  vessel  as  invulnerable  as  possible  when  nipped  in  the 
ice,  she  was  originally  built  with  very  little  of  the  keel  projecting  below  the  bottom 
phmking.  This  absence  of  keel  had  the  eO'ect  of  making  her  exceedingly  quick  in 
turning.  If  the  helm  was  put  hard  over  even  at  full  speed,  abe  would  literally 
turn  round  almost  in  her  own  length,  as  if  working  on  a  pivot.  This  property, 
however  valuable  when  threading  one^s  way  between  ice-floes,  made  her  difficult  to 
steer  in  the  ojjen,  as  ihere  was  nothing  to  steady  her  and  keep  her  in  a  straight 
•course.  To  remedy  this  yawing  tendency,  and  also  make  her  hold  a  better  wind, 
a  false  keel  was  added  15  ioche«  deep  at  the  stern,  and  tapering  to  nothing  at  the 
fore  foot*  This  keel  was  fastened  with  spikes  only^  not  through  bolts,  so  that  if 
caught  by  the  ice  it  may  be  wrenched  off  without  seriously  injuring  the  main  keei 

The  foremast,  which  was  origiLially  shorter  than  the  mainmast,  was  lifted  7  feet 
And  stepped  on  the  lower  deck  beamc",  and  it  has  now  very  nearly  the  same  helgM 
as  the  mainmast.  Before  leaving  the  vessel  was  hove  down  to  h&ve  her  bottom 
-cletined  and  the  greenheart  ice  sheathing  recaulked. 

These  are  briefiy  the  {irincipil  alterationa  efiected  to  render  the  Fram  more 
suited  for  the  work  she  will  be  required  to  do  on  her  second  exi^edition.  It  ia 
worthy  of  note  ihat^  after  what  she  had  gone  through  on  her  first  voyage,  no 
Te|>air8  whatever  were  found  necessary  to  any  part  of  the  hull,  no  damage  having 
been  sustained «  No  sign  of  weakness  or  straining  could  be  found  anywhere.  AM 
her  seams  and  joints  seemed  as  close  as  when  she  was  launched,  and  not  a  bolt  or 
tree- nail  had  to  be  renewed. 
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OCEAN.^ 

(PiiEiJMiNAHY  Report.) 
By  GEORQE  MITBRAY,  F.R.S, 
This  expedition,  for  wliicb  funds  bad  been  provided  by  the  Eoyal 
Creographical  Society,  tbe  Drapers*  Company^  and  tlie  Fishmongers' 
Company,  sailed  on  No\'ember  15,  in  the  Oceana,  The  party  consisted 
of  Mr.  George  Murray,  r.R.s.,  Mr.  L.  Fletcher,  f.r.s,.  Dr.  Gregory,  Mr, 
V.  H.  Blackman  (all  of  the  British  3Iusenm),  Captain  Bates  (navigating 
officer),  Mr.  J.  E,  S.  M«M)re  (Royal  College  of  Science),  Dr.  Samlxin, 
and  Mr,  Percy  Highley  (artist).  The  Trustees  of  the  British  Mnaeiiin 
granted  special  leave  of  absence  to  Messrs,  Murray,  Gregory,  and 
Blackman. 

By  the  kindness  of  Mr.  S.  W.  Silver,  the  Oet^ana  was  fitted  with 
her  hauling-gear  at  Silvertown,  and  It  is  owing  to  his  interest  in  the 

♦  Diflgram,  p,  224. 
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expedition,  and  to  the  endless  kindDees  and  resource  of  Mr.  M,  H.  Graj^ 
tbat  the  exjiedition  sailed  so  perfectly  fitted  for  the  work  Endertaken. 

On  the  passage  from  Silvertown  to  Queenstowrx,  every  one  was  fully 
oocnpied  in  unpacking  aj>paratua  and  tiling  it  in  position  in  the  small 
temporary  deck  workroom  and  in  the  foTehold,etc.  The  serial  tow-nets 
were  towed  on  several  occasions  to  get  the  silk  properly  seasoned*  and 
the  SDundiDg-gear,  accumulators,  etc.,  were  carefully  overhaul ed,  Irt 
the  first  of  these  preliminary  tow-nettings,  oflf  the  North  Foreland,  a  few 
miles  from  land,  coccospheres  were  ohtaiued  with  coecoliths  of  the  type 
described  by  Messrs.  Dixon  &  Jolly  {Nature^  September  10,  1897)  in 
1  Hihlin  bay,  viz.  Coccogphiera  pt.'h(jivay  Wall.  A  reference  to  Messrs. 
Murray  and  Blackman's  paper  on  "  The  Nature  of  the  Coccospheres  and 
Bhabdospheree/'  in  FhiL  Trans,  Eoy.  Sot\.  1898,  will  show  the  interest 
that  belongs  to  this  observation.  Finally,  the  Tanner  opening  and 
closing  tow-net  was  carefully  adjusted. 

A  call  was  made  at  Queenstown  for  the  parts  of  the  opening  and 
closing  tow-uet  invented  by  Mr.  M.  H.  Gray  a  few  days  before  sailing, 
and  unfinished  when  the  Ocvfina  left  iSilvertown,  The  opening  and 
closing  apparatus  in  this  instrument  is  regulated  by  a  mercury  clock, 
and  its  adjustment  being  a  matter  of  great  nicety,  Mr.  Gray  determined 
to  give  it  some  further  attention,  and  it  was  sent  overland  to  meet  the 
Oceana,  Two  special  spars,  judged  necessary  for  the  hauling-gear  and 
sounder,  were  also  obtained,  and  after  two  hours  in  Queenstown  the 
Oceana  sailed  for  her  [»oint  of  departure,  viz.  Tearaght  Light,  off  Dingle 
l>ay.  This  point  was  selected  for  several  reasons.  In  the  first  place,  it 
would  be  easy  in  any  weather,  by  day  or  night,  to  pick  up  the  indicated 
lUO-fathom  line,  25  knots  due  west  of  tbis  light,  vibible  22  miles; 
secondly,  a  due  west  course  would  follow  a  line  drawn  by  Admiral 
Wharton,  along  which  soundings  were  defcirablo;  and,  thirdly,  this 
region  was  imperfectly  known,  espeoially  as  to  the  winter  fauna. 

The  object  that  now  engaged  all  the  resources  of  the  expedition  was 
to  obtain  specimens  of  the  inhabitants  of  what  are  known  as  the  inter- 
mediate depths  of  the  ocean «  It  has  been  generally  agreed  by  natu raits ts 
that  the  surface  life  extends  down  to  approximately  300  fathoms,  and 
that  the  deep-sea  life  rises  to  about  100  fathoms  from  the  bottom  ;  but 
two  opposed  opinions  were  held  as  to  the  i^^uestion.  Are  the  dark  depths 
lying  between  these  zones  inhahrled,  or  are  they  destitute  of  living 
organisms  ?  One  party,  headed  by  Prof,  Agassi z,  contends  that  these 
depths  are  barren  of  all  life ;  the  other,  most  conspicuously  represented 
by  Sir  John  Murray,  believes  that  they  are  inhabited.  This  geographi- 
cal problem,  Is  this  zone,  in  places  several  mi  lea  thick,  extendieg  over 
nearly  three-fifths  of  our  globe,  a  deserter  not?  was  to  be  attempted  by 
two  methods  :  viz,  (l)  by  the  use  of  a  series  of  ordinary  tow-nets,  towing 
at  ascertained  depths,  the  contents  of  which  should  be  subsequently 
carefully  analyzed,  and  the  surface  forms,  as  indicated  by  those  obtained 
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in  the  surface  nets,  anbtracted  from  the  total  oatch  of  the  deeper  nets, 
so  as  to  disoonnt  those  organiBms  eaptnred  during  the  descent  and 
asoent  of  the  nets;  and  (2)  by  the  use  of  opening  and  closing  nets. 
Beeidee  the  Gray  net  already  mentioned,  the  Tanner  net,  on  the  evidence 
of  which  principally  Prof  Agaeeiz  bases  his  contention,  was  part  of  the 
equipment.  It  is  lowered  tail  first  into  the  depths^  so  that  it  can  catch 
nothing  in  its  descent ;  then  towed  at  the  desired  depths  and  closed  by 
the  descent  along  the  rope  of  a  messenger,  which  on  striking  a  hook^ 
releases  a  constricting  oord,  and  thus  secures  the  tail  of  the  net  against 
oollecting  duriog  its*  ascent 

Before  daylight  on  the  19fch  there  were  few  idle  bands  on  the  Oceana^ 
since  the  heavy  spar  from  which  the  hauling-gear  was  to  run  had  to 
l»e  hoiated  and  secured  in  the  fore-rigging,  and  a  slighter  spar  aft  for  the 
Silver  town  sounder.  Tearaght  Light  was  still  burning  when,  at  7*20  a.m., 
the  Ocmna  took  her  departure  due  west  from  this  point,  and  at  10  a^m. 
was  in  lat  52''  4''5  !S\,  long*  11"^  21'  W.,  the  estimated  {losition  here  of 
the  loO- fathom  line.  The  sounding  gave  89  fathoms,  with  a  fine  sand 
bottom,  and  immediately  it  was  obtained,  hauls  of  the  open  nets  were 
taken  at  the  surface,  20,  50,  and  75  fathoms.  Proceeding  along  the 
same  parallel,  at  :3.30  p.m.  the  Oceana  was  in  long*  12^  27'  Wp,  and  the 
sounding  gave  453  fathoraB  (sand  and  mud),  'i'he  serial  open  nets 
were  again  used  at  various  depths,  and  when  they  were  hauled  in,  the 
Tanner  net  was  sent  down  at  7  pan. 

The  stranded-wire  roi>6  used  for  tow-netting  passed  from  its  storage 
tlrum  to  a  hauling-drum  attached  to  the  steam- windlass  of  the  Oceana, 
and  thence  over  a  block  depending  from  indiarubber  accumulators  of 
the  Admiralty  pattern  on  the  end  of  the  heavy  spar.  The  behaviour 
of  the  accumulators  was  now  watched  with  interest,  and  though  they 
perceptibly  stretched,  and  during  later  and  deeper  hauls  stretched  con* 
siderably^  there  was  never  at  any  time  the  least  evidence  of  any  elastic 
play;  in  short,  there  was  never  the  least  sign  of  their  being  of  the 
smallest  use,  though  at  the  last  a  heavy  sea  was  running,  and  at  no 
time  was  it  other  than  a  fairly  heavy  swell.  This  result  was  attributable 
to  the  great  elasticity  of  the  stranded- wire  rope,  which  distributed 
throughout  its  length  the  strain  of  the  up-and-down  movement  of  the 
flhip.  Tbe  lesson  to  be  learnt  from  this  clearly  shows  the  advisability 
in  future  operations  of  using  a  rope  of  thiB  elastic  character,  tbe  break- 
ing strain  of  which  must  not  be  too  much  in  excess  of  the  actual  strain 
employed.  Under  these  circumstances,  as  in  the  present  case,  accumu- 
lators are  unnecessary,  and  it  is  plainly  lietter  to  have  the  strain  thus 
distributed  than  h\  trust  to  tbe  beat  accumulators,  in  which  there  must 
I  always  be  a  certain  amount  of  jerking.     In  all  these  deep  hauls  not  a 

^H      single  net  was  lost  by  the  heaving  of  the  ship,  even  in  the  last  haul 
^^       during  a  heavy  westerly  gale.     Owing  to  the  smallnesa  of  the  block 
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hauls  were  taken  over  au  **old  man'*  block,  without  ace  umn  la  tors  at 
the  deepest  and  moet  critical  part  of  the  operation. 

The  BoundingB,  taken  aft,  were  all  hove  in  by  hand,  the  members  of 
the  expedition  taking  turns  in  pairs  at  heaviog  in,  A  ludicrous  mistake 
attended  the  tirst  souuding  in  8y  fathoms.  It  wms  hove  in  by  Mr. 
Murray  and  Captain  Hickman  of  the  Ot^eamt.  Their  exhausted  condition 
filled  the  others  with  dismay  at  the  prospect  of  doing  their  share  of  a 
2000-fathom  sounding,  but  this  feeling  gnve  way  to  others  when  it  was 
discovered  that  they  had  done  tbelr  work  with  the  brake  down  I 

The  Tanner  net  having  been  got  in,  it  was  discovered  that,  though 
the  messenger  had  released  the  closing- cord,  this  cord  had  bitched  over 
one  of  the  clamps  of  the  lock  and  so  kept  the  net  open*  One  of  the 
troubles  of  this  net,  viz.  that  on  lowering  it  dtncn  nn  incline^  the  hook 
would  almost  certainly  release  the  constricting  cord  before  it  had  gone 
far,  had  always  seemed  to  some  critics  an  explanation  of  Prof.  Agassiz's 
ilftilure  to  catch  anything  with  it — the  basis  of  his  argument  At  the 
last  moment  before  starting,  Mr.  Gray  had,  with  his  unfailing  resource, 
suggested  lashing  the  hook  with  fine  copper  wire,  which  should  be 
severed  by  the  heavy  messenger  at  the  critical  moment,  and  it  was 
found  that  this  precaution  had  succeeded  exactly  as  he  foretold.  At 
10  p*m.  the  Oeeana  set  on  to  run  100  knots  west  trtie. 

On  Sunday  morning  (November  20)  at  A  a.m*  the  wind  freshened 
and  the  sea  increased,  but  the  conditions  of  work  were  not  rendered 
much  the  worse*  At  7.35  a.m,,  having  run  91  knots  on  a  west  true 
course,  the  Oceana  stop  peel  in  lat.  b2^  2V  9  N,,  long.  14°  52'  W.,  and  then 
commenced  the  moat  arduooa  day*B  work  during  the  expedition,  con- 
tinuing with  few  relaxations  until  1  a.m.  on  Monday  morning.  It  was 
expected  that  the  Oceana  was  now  well  down  the  Atlantic  slope,  but 
the  sounding  gave  only  442  fathoms,  viz.  1 1  fathoms  leas  than  the  last, 
91  knots  nearer  the  coast  of  Ireland.  It  seemed  that  she  was  here 
crossing  a  southern  prolongation  of  the  "  Porotipine"  bank.  At  8  a.m. 
she  again  set  on  her  westerly  course,  and  at  9.30  sounded  in  760  fathoms 
IB  lat.  52^  23'*8  N.,  long.  15'^  7^*9  W.  At  10  a.m.  she  set  on  again  to  mn 
10  knots  on  same  course,  and  at  11.10  (lat.  52^  25'*7  N.,  long,  15^  23'*8 
W.)  sounded  again.  At  i:i70  fathoms  the  wire  parted  without  rt^aching 
bottom,  and  caiTied  away  a  Sigsbee  sounder — the  only  instrument  lost 
during  the  expedition  by  such  an  accident.  After  running  the  same 
course  for  another  10  knots,  another  sounding  was  taken  in  lat  52^  27''(> 
N.,  long.  15^  40'  W.  at  0.55  p.m.,  and  bottom  was  found  at  1835  fathoms. 
It  was  a  tough  business  getting  all  this  wire  (with  the  Sigsbee)  in  by 
hand,  since  only  two  men  could  haul  at  a  time.  The  iron  handle  bore 
such  striking  traces  of  this  effort  m  its  twisted  condition,  that  it  was 
decided  to  preserve  it,  but  its  appearance  so  outraged  the  best  professional 
feelings  of  an  engineer  of  the  Oceana^  that  he  surreptitiously  straightened 
it  again.     One  hundred  fathoms  for  eacb  pair  was  hauling  enough,  and 
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the  oombined  mnsole  of  the  members  of  the  expedition  and  the  ship's 
company  was  not  mnch  more  than  sufficient  for  the  work.  The  baro- 
meter was  rising,  and  without  cessation  of  work  the  operation  of  tow- 
netting  down  to  the  greatest  depth  was  commenced.  All  the  wire 
rope,  viz.  1500  fathoms,  was  paid  out,  and  the  end  spliced  on  to  a 
2-inch  manila  rope,  of  which  500  fathoms  was  also  paid  out.  This 
operation  was  coadncted  verj  slowly — more  slowly  than  the  risk  of 
bursting  the  silk  nets  warranted — for  the  reason  that  it  was  desired  to 
preserve  the  delicate  organisms  captured  from  the  least  risk  of  crushing. 
The  last  tow-net  came  in  at  1  a.m.  on  Monday  morning.  The  operation 
entirely  justified  Mr.  Murray's  preference  for  hauling  in  by  night,  since 
the  luminosity  of  the  nets  far  below  the  surface  gave  ample  warning  of 
their  approach — a  matter  of  importance  when  careful  measures  for 
immediate  preservation  of  the  contents  have  to  be  taken.  Mr.  Black- 
man,  who  took  charge  of  the  fixing  and  preservation  of  the  material, 
and  Dr.  Gregory,  who  computed  the  positions  of  the  net«  and  observed 
the  amount  of  rope  paid  out  and  hauled  in,  undoubtedly  slept  soundly 
during  the  few  hours  that  followed  before  the  next  observations.  It 
was  decided  to  remain  in  the  same  spot,  as  near  as  might  be,  and  to 
repeat  the  observations. 

The  following  morning  was  spent  in  an  effort  to  do  justice  to  the 
claims  of  the  Tanner  net.  It  was  sent  down  to  650  fathoms,  every  con- 
ceivable precaution  having  been  taken  to  ensure  a  successful  haul.  The 
apparatus  acted  as  required ;  the  messenger  severed  the  wire  lashing 
and  released  the  constricting  cord.  The  lower  part  of  the  net  came  up 
empty  after  prolonged  towing,  and  with  very  few  organisms  in  the  upper 
part.  It  was  impossible  to  resist  the  conclusion  that  there  is  something 
amiss  in  the  balance  of  the  net,  which  so  tilts  it  as  to  seriously  inter- 
fere with  its  catching  powers.  However,  this  may  be  a  hasty  con- 
clusion, and  farther  experiments  may  possibly  prove  it  to  be  wrong. 
Dr.  Gregory  and  Mr.  Fletcher  spent  the  morning  adjusting  the  Gray 
net.  At  2  p.m.  another  deep  haul  was  taken  of  the  serial  nets,  tangles, 
and  thermometers  (Miller-Casella,  Buchanan's  pattern).  This  was  com- 
pleted in  slightly  better  time,  since  all  the  attachments  of  lengths  of 
manila  rope  had  been  made  on  the  previous  day.  The  haul  was  in  all 
respects  successful  except  as  regards  the  tangles,  which  caught  nothing. 
It  was  then  determined  to  commence  the  return  course,  and  next 
morning  (lat.  52°  20' N.,  long.  15"*  7'-9  W.)a  sounding  was  taken  in  1013 
fathoms,  and  after  running  15  knots  farther  to  the  eawt,  sounded  again 
in  600  fathoms  (same  latitude,  long.  14°  43'-l  W.).  This  sounding  in 
600  fathoms  was  nearer  land  than  the  sounding  in  442  fathoms  men- 
tioned above.  A  haul  of  the  serial  nets  was  taken  in  this  more 
shallow  water,  and  experiments  were  also  made  with  the  Gray  net, 
in  which,  most  unfortunately,  a  delicate  spring  broke  in  the  heavy 
sea  then  running,  and  it  was  impossible  to  do  more  than  satisfy  the 
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inembeTs  of  the  expedition  tbat  in  it,  at  all  evente,  the  right  prin- 
ciple had  been  diBCOvered  for  nn  instrument  of  this  sort*  The  last 
nets  were  got  in  while  a  strong  westerly  gale  was  riaing,  and  without 
mishap,  by  csarefnl  watching.  This  position  was  the  one  selected  for 
lowering  two  large  fish-traps,  one  to  the  bottom  in  COO  fathoms,  and  the 
other  in  300  fathoms.  Preparations  hud  been  completed  for  bnoying 
them,  and  the  diaappointment  of  all  became  more  and  more  acute  as  the 
gale  increased  and  the  barometer  sank  lower  and  lower.  The  Ocemm 
was  kept  head  to  sea  in  the  liogering  hope  that  the  weather  might 
moderate. 

It  will  give  some  idea  of  the  weather  met  with  here  when  it  is  stated 
that  no  great  distance  to  the  south  the  nn fortunate  Wilson-Famess 
liner,  the  Lmnfoman,  was  Ijing,  during  this  nighty  disabled  by  the  same 
gale.  Things  grew  worse  instead  of  better,  and  finally  Mr.  Murray 
decided  to  vnu  before  the  gale  and  abandon  the  fish -trap  part  of  the 
programme. 

There  are  two  schools  of  tow-netfeere :  the  old-fashioned  method^ 
here  employed,  by  which  the  nets  are  towed  horizontally;  and  the  now 
method^  by  which  an  opening  and  closing  net  is  let  down  as  vertically 
as  may  be,  and  hauled  in  open  through  a  given  vertical  area  and  then 
closed*  Both  methods  have  their  advantages  and  their  disadvantages. 
It  is  objected  to  vertical  fishing  that  only  small  quantities  are  obtained 
under  ordinary  circumstances ;  and  it  is  objected  to  hcrizontal  fishing 
that  there  is  a  difiiculty  in  estimating  the  [>ositions  of  the  nets,  though 
a  similar  olijection  applies  lu  a  less  degree  to  Bo-called  vertical  fish- 
ings which  can  never  be  truly  vertical  while  ships  drift  down  the 
wind  and  currents  flow  in  the  sea.  Mr,  Murray  had  convinced  him- 
self by  experiments  (under  100  fathoms),  made  from  the  Garland  in 
ascertained  depths  and  with  ascertained  lengths  of  rope,  that  much 
of  the  objection  to  horizontal  fishing  had  no  greater  weight  than 
belongs  to  armchair  dispntations  on  the  subject*  In  the  accompany- 
ing diagrams,  giving  the  estimated  positions  of  the  nets  in  three 
typical  tow-uettings  during  the  Oreana  expedition,  the  outcome  is  given 
of  the  working  method  employed  in  Dn  Gregory's  calculations.  His 
main  difficulty  was  the  Herious  one  of  the  employment  of  both  wire 
rope  and  manila  rope — the  resistance  of  the  rope  being  greater  than 
the  opposing  action  of  its  weight,  while  the  resistance  of  thi3  wire  is 
less  than  the  influence  of  its  weight.  In  working  in  these  great  depths, 
Mr.  Murray  never  expected  to  do  better  than  come  within  100  falhonis 
of  the  actaal  position,  however  carefully  and  unceasingly  the  ship's 
drift  be  watched.  No  more  ehiquent  testimony  to  Dr.  Gregory's  success 
in  oompnting  the  lengths  of  rope  to  be  paid  out  could  be  cited  than 
the  following  incident.  In  one  of  the  deepest  hauls  thu  lowest  net  was 
set  to  tow  10  fathoms  from  the  bottom,  with  slender  hope?,  it  must  be 
admitted,  of  ever  seeing  it  again.     In  the  result  this  net  came  up  with 
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a  small  quantity  of  ooze  in  it.  It  had  not  hit  the  bottom,  or  it  woald 
have  been  buret  and  had  ita  rim  indented,  and  yet  it  had  1.^0 me  near 
©Botigh  to  gather  ooze,  probably  stirred  by  the  iiO-lb,  sinker.  This 
conolnsively  proves  the  acoaracy  of  the  curves,  since  bad  they  been 
less  sharp  tlie  lowest  nets  must  have  fouled  the  bottom^  and  had  they 
been  sharjier  the  lovk^est  net  would  not  have  reached  this  muddy  zone. 
This  almost  incredible  witnesy  to  the  accuracy  of  Dr.  Gregory's  com- 
putation (made  rapidly  on  deck  when  told  the  estimated  drift)  was 
received  on  hoard  with  a  welcome  exceeding  even  that  natural  to  its 
being  the  last  of  a  long  spell  of  continuous  work  on  a  wintry  day  and 
night  in  the  North  Atlantic, 

One  small  incident  is  worth  r©c<3rding<  There  was  some  curiosity 
to  obaerve  the  action  of  great  pressure  on  wood  in  a  great  depth,  and 
it  had  been  intended  to  lower  a  suitable  piece.  This  was  forgotten  in 
the  hurry  of  attending  to  more  important  things,  until  so  much  wire 
had  been  paid  uut  that  it  was  possible  to  experiment  only  with  500 
fathoms.  A  piece  of  common  deal  matchboarding  was  sent  down,  and 
fiince  it  came  up  apparently  unchanged,  deep-sea  pressures  were  openly 
derided  by  some  of  the  more  frivolous  members  of  the  expedition.  On 
the  following  day,,  while  pieces  of  wood  were  being  thrown  overboanl 
to  assist  in  eatimating  drift,  this  piece,  which  had  been  left  on  the  deck, 
was  thrown  in  its  turn.     It  instantly  sank* 

Next  day  the  wind  slowly  fell,  but  the  sea  still  ran  very  high,  and 
the  barometer  continued  to  sink.  Towards  evening  it  began  to  blow 
from  the  north-east,  and  soon  it  blew  a  whole  gale  from  that  quarter. 
Its  action  on  the  great  waves  still  running  up  from  the  west  was,  while 
it  lasted,  uiost  impressive.  At  2  a.m.  on  Thursday  morning  it  was 
decided  to  make  Queens  town  for  shelter^  and  on  arriving  there  the 
Oceana  was  detained  for  thirty-aix  hours.  The  weather  then  moderated 
eufficiently  to  jiermit  of  the  return  passage  to  Penarth. 

It  will  take  several  months  to  complete  the  analysis  of  the  contents 
of  the  tow-nets,  and  when  this  has  been  done,  a  report  of  the  result 
will  bo  communicated  to  the  Society*  In  the  mean  time  there  is  full 
confidence  that  the  material  obtained  will  permit  of  a  decisive  answer. 

Where  every  one  worked  hard,  with  zeal  and  loyalty  to  the  objects 
of  the  expedition,  under  circumstances  in  which  overcrowding  and 
squalor  were  tempered  by  long  periods  of  exposure  to  very  fresh  air  and 
water  both  sepiirately  and  in  combination,  it  may  seem  to  others  than 
the  meMibers  of  the  exi>edition  themselves  invidious  to  mention  the 
work  of  any  one  man.  Captain  Bates,  at  a  few  days'  notice,  joined  as 
navigating  officer.  He  bad  not  the  primary  scientiiio  incentive  of  the 
other  members.  Spurred  only  by  a  sense  of  duty  and  comradeship,  he 
was  not  only  navigating  officer,  but  able  seaman,  mechanician,  and 
standing  example  of  the  truth  that  when  you  want  a  thing  well  done, 
get  a  sail  or- man  to  do  it. 
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A  JOURNEY  TO  NORTHERN  TIBET  AND  AKSAI  CHIN,* 

By  Captain  H.  H.  P.  DEASY. 

Startixo  from  Khotan  on  May  18,  1S98»  1  took  the  direct  route  to  Polii 
iMa  UtTokx,  Rasha,  and  Xura»  m  the  hof>6s  of  getting  fine  weather,  and 
being  Mq  to  get  a  good  value  for  my  longitude  by  triangulating  from 
two  peaks,  fixed  by  the  Survey  of  India,  in  the  Tekelik  Tagh.  For 
this  purpose  I  halted  for  nine  da^'s  close  to  the  peaks  I  wanted  to 
obeerve,  but  unfortunately  tlie  hazj'  season  had  commenced,  and  I  was 
nliable  to  see  either  peak. 

The  Bey  of  Polu  having  informed  me  that  the  direct  route  to  the 
Aksai  ('bin  da  the  At  To  (horse's  back)  pass»  caDed  (fhubolik  At  pass 
on  the  R.G,S,  map  of  Tibet,  is  closed  to  all,  natives  of  Chinese  Turkestan 
included,  since  the  murder  of  Dntreuil  de  Ehins  many  hundieda  of  miles 
away,  1  wrote  to  the  Am  ban  of  Keria  for  permission  to  use  that  route, 
as  my  passport  covers  the  Aksai  Chin,  and,  pending  a  reply,  camped  on 
the  high  plateau  close  to,  and  about  2000  fet;t  above,  Poln,  in  hopes  of 
getting  a  fine  view  of  the  Kuen  lain  range.  There  I  was  again  un- 
fortunate, and  during  the  fortnight  that  I  wag  obliged  to  spend  at  Polu 
and  iU  vicinity,  only  on  one  day,  and  then  merely  for  a  few  hours,  were 
the  fine  snow-peak«  of  the  Kuen  Lun  range  clearly  viaible.  The  Amban 
of  Keria,  who  several  times  informed  me  that  the  Aksai  Chin  is  part 
of  the  province  of  Sin-ohiang  and  under  his  jurisdiction,  refused  to 
allow  me  to  use  the  Polu  route,  and  would  not  permit  me  to  obtain 
sufficient  supplies  at  Polu,  Being  shoit  of  transport,  owing  to  the 
sheep  not  having  arrived  from  Tadakb,  I  was  forced  to  go  to  Keria  to 
obtain  more  transport,  and  again  asked  for  permission  to  travel  via  Polu 
to  the  Aksai  Chin,  but  was  again  refused.  As  my  passport,  which  waa 
shown  to  the  Amban  of  Keria,  includes  the  whole  of  Chinese  Turkestan, 
I  fail  to  see  any  rea^-on  for  that  official  ignoring  it  and  rt^fusing  to 
allow  me  to  use  the  direct  route  to  that  part  of  his  district^  causing 
me  consider  able  delay  and  inconvenience,  not  to  say  extra  expense,  by 
forcing  me  to  take  the  lengthy  route  via  Jsorgak,  Kara  Sai,  and  Tibet. 

From  Kara  Sai  the  ascent  to  the  Tibetan  plateau  is  very  easy,  being 
for  most  of  the  way  up  the  gently  sloping  valley  of  the  Tolan  Khoja 
river.  To  about  halfway  up  this  valley  there  is  plenty  of  excellent 
grass,  but  for  the  latter  part  it  was  necessary  to  supple tneot  the  scanty 
supply  of  burtxa  with  bljuf^a.  The  pas^  at  the  head  of  this  valley  is 
a  very  easy  one,  and  from  a  little  way  south-west  of  it,  the  Shor  Kul 
depression  and  adjacent  mountains  are  plainly  viaible;  but»  ahis  !  the 
country  thereabouts  is  barren  and  waterless,  with  the  exceptiou  of  close 
to  Shor  Kul,  where  there  is  a  fair  amount  of  coarse  graaa  called  lungma 
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by  LadakiB  and  Tibetaae,  and  but  very  scanty  supply  of  freah  water, 
Shor  Knl  being  a  salt  lake. 

The  general  run  of  the  Kuen  Lun  range  for  some  distance  west  of 
Pdlu  h  along  lat.  36*^  N.,  but  a  little  way  east  of  that  village  it  is  several 
miles  north  of  that  parallel,  continuing  slightly  north  of  east  to  the 
Tolan  Khoja  river.  Eaat  of  this  river  there  are  no  snow- peaks,  at  least 
for  some  distance  east  of  Kara  Sa^  the  range  rapidly  becoming  lower ; 
and  only  very  low  grass-coveTod  bills  have  to  be  crossed  between 
that  place  and  the  long  valley  of  the  Tolan  Khoja  river.  Part  of 
this  valley  as  far  as  Yaluk  is  called  Tolan  Khoja,  and  above  this 
plaoe  Sftrok  Tnz  (yellow  salt).  Having  been  told  by  the  men  of  a 
temporary  post  that  the  Ambtm  of  Keria  had  established  at  Yaluk,  in 
the  Tolan  Khoja  valley , — nominally  for  the  purpose  of  rendering  me  ■ 
assistanoe  and  providing  supplies,  but  really  merely  for  show,— that 
there  is  a  southerly  route  from  there  to  Ladak,  I  went  some  distance 
up  the  most  likely  looking  valley  in  search  of  it ;  but  I  was  forced  to  m 
return,  as  the  valley  became  too  narrow  and  rocky  for  laden  animals,  " 
while  not  a  blade  of  grass  wa.s  to  be  found  in  it,  and  the  very  high 
barren  mountains,  with  almost  vertical  sides,  limited  the  view  to  a  few 
hundred  yards  towards  the  moutb,  and  considerably  less  higher  up. 
Repeated  attempts  were  made  to  find  a  route  other  than  that  by  Sbor 
Kul,  but  the  utterly  barren  nature  of  the  country  certainly  as  far  south 
as  lat.  35*^  30'  K,,  and  the  g-reat  probability  that  it  is  waterless  too,  con- 
stituted a  strong  natural  barrier  which  I  did  not  consider  it  advisable  to 
try  and  pass.  There  were  many  natives  with  me  only  too  eager  to 
earn  the  rewards  I  offered  if  another  route  was  found,  but  all  declared 
the  country  to  be  barren  and  waterless,  and  from  what  I  saw  of  it  I  ■ 
can  corroborate  their  statements. 

For  some  weeks  after  leaving  Kara  Sai  the  weather  was  exceedingly 
bad,  snow  fallinE;  continually  in  July,  and  I  was  unable  to  take  ohserva- 
tions  for  some  time,  or  to  see  any  distant  peaks.  Besides  this  cause  of  ■ 
delay,  illness  was  another,  dysentery,  chest,  and  liver  dise^es  being  f 
the  principal  ones  I  was  ca!le<!  upon  to  treat.  While  I  went  west  from 
Yepal  Ungur,  on  the  Keria  river,  three  exploring  parties  were  sent  out 
to  try  and  find  routes  in  any  direction  between  east  and  south.  But 
though  the  men  were  warned  not  to,  on  any  account,  go  north  of  the 
rising  sun,  two  of  them  went  much  too  far  to  the  north  of  east,  while 
the  third  party,  Kara  Sai  men,  speedily  returned,  their  excuse  being 
that  they  did  not  think  any  one  else  had  been  before  them,  ao  excuse 
which  they  did  not  ap|»ear  to  be  in  the  least  ashamed  of  giui>g. 

Thinking  that  from  the  peaks  near  Aksu,  on  the  west  brunch  of  the 
Keria  river,  some  of  those  in  the  Kuen  Lnn  range  or  in  the  west  of  the 
Aksai  Clnn,  which  had  been  fixed  by  the  Survey  of  India,  would  be 
visible,  I  began  friangnlation  there,  and  thence  worked  buck  wards  to 
south  of  the  Sbor  Kul,  only  to  find  but  the  scantiest  supply  of  hurtza. 
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Oomjjelled  to  retreat  from  this  part,  I  tried  a  route  wluch  one  of  my 
men  assured  me  was  feasible,  and  led  to  a  lake  he  reznembered  haTing 
gone  to  with  Pike  and  me  in  1 896.  This,  however,  proved  to  be  worne 
than  the  fii^at^  as  after  a  few  miles  east  of  my  most  easterly  camp, 
approximate  long-  82°  35^  E.,  not  even  bnrtza  grew,  while  for  fnlly 
two  marches  south  there  ^vas  not  a  vestige  of  any  kind  of  vegetation  to 
bo  seen  ;  so  1  retiamed  once  more  to  Yepal  Ungnr,  on  the  Keria  river. 

This  river  has  four  priocjfial  tributarios— the  two  westerly  ones,  that 
by  Aksn,  and  another  ea*»t  of  that  place  being  larger  than  the  easterly 
ones,  except  that  nearest  to  Yepal  Ungur,  which  for  a  short  time  in  the 
Bommer  is  fed  by  the  melting  snuw  on  the  very  high  range  on  the  right 
bank  of  the  Keria  river.  This  extensive  range  of  snow-capped  monn- 
tains,  in  which  there  are  some  magiiifiuent  peaks  rising  to  fully  23,000 
feet,  extends  from  about  long.  82^  30'  E.  to  81"^  30'  E.,and  there  becomes 
lower  and  lower,  graduall}'  dying  away  west  of  Yeshil  KuL  The  range 
on  the  opposite  side  of  the  valley  of  the  Keria  river  does  not  boast  of 
more  than  a  couple  of  snow-peaks  until  Iksu  is  reached,  west  of  which 
every  peak  is  covered  with  snow,  and  all  the  valleys  tilled  with  glaciers. 
Not  far  distant  from  the  p>ass  north  of  Togral  On|X)  is  a  singularly 
extensive  and  rounded  snow-capped  mountain,  to  which  Pike  and  I  gave 
the  name  *'  Mount  Cuiniihis/'  owing  to  having  mistaken  it  in  1896  for 
a  cloud  of  that  name,  when  first  seen  from  near  Horpa  or  Gurmeu  C'ho, 
At  this  point  the  range  changes  direction,  its  general  direction  being 
now  almost  due  west  as  far  as  81^  where  there  is  a  very  fine  double  peak, 
the  most  westerly  point  being  23,490  feet  high. 

After  leaving  the  valley  of  the  Keria  iivur,  I  went  md  the  north  side 
of  Yeshil  Knl  to  camp  15  of  1896,  for  the  purpose  of  extending  the 
iangnlation  done  in  1896  eastwards  and  northwards.  This  place  not 
itting  of  sufficiently  long  bases  in  the  required  direction,  I  moved 
camp  a  short  distance  in  an  easterly  direction,  and  measured  bases  of 
over  7  miles  in  length.  Favoured  by  fine  but  very  windy  weather  at 
this  camp,  I  obtained  most  extensive  views  in  all  directions,  including 
the  high  snow-range  south  of  Horpa  Cho,  that  on  the  right  bank  of  the 
Keria  river,  and  that  in  the  middle  of  the  Aksai  Chin.  By  about  11  a,m* 
each  day  at  this  camp,  the  prevailing  westerly  wind  became  so  strong 
that  it  was  necessary  to  aeourely  tie  the  legs  of  the  theodolite  to  heavy 
stones  to  prevent  it  being  blown  over,  which  mad©  the  task  of  observing 
and  recording  by  no  mean  a  a  pleasant  one,  Haviog  accomplished  my 
task,  1  returned  to  Baba  Hatun,  and  connected  the  triangulation  done 
previously  at  Aksu  and  elsewhere  with  that  of  1896. 

Within  a  few  hundred  yards  of  my  camp  at  Aksu,  the  Amban  of 
Keria  established  a  temporary  post*  apparently  for  the  purpose  of 
making  it  plain  to  me  that  the  Aksai  Chin,  at  least  the  part  I  was  in, 
was  under  his  jurisdiction.  The  season  was  now  well  advanced,  the 
minimum  thermometer  having  fallen  to  —  ii^  Fahr.  during  the  night  of 
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September  20 ;  the  solar  radiatioa  thermometer,  black  bulb,  regielered 
106**  the  folio wiog  day  at  the  same  place,  and  as  the  supply  of  grain 
vram  now  yery  low,  I  turned  west  to  Ulugh  KuJ.  After  crossing  a  low 
and  Teiy  easy  pass  a  few  mik&  south  of  this  salt  lake,  I  came  to  the 
upper  watera  and  souroea  of  the  Ehotan  Daria,  the  latter  being  in  lat. 
35*  35'  N,  and  approximate  loDg.  ei"*  40'  E. 

The  first  intimation  I  had  of  the  proximity  to  Ulngh  Kul  of  the 
souroee  of  this  river  was  from  two  shikaria  who  had  just  returned  from 
the  Khotan  river,  where  they  go  annually  in  search  of  yak.  This  waa 
corroborated  by  two  other  shikaris  whom  my  caravan  bashi  met  close 
to  it.  The  latter  party  stated  that  they  are  well  acquainted  with  the 
upper  waters  of  this  river,  and  informed  the  basbi  that,  owing  to  the 
narrow  and  deep  nature  of  the  valley  about  half  a  march  west  of  where 
I  oamped,  it  is  not  poesibie  to  take  a  caravan  down  it,  to  where  there  are 
two  or  three  places  frequented  every  summer  by  those  who  earn  a  poor 
ex  is  ten  oe  by  digging  for  gold. 

My  supplies  not  admitting  of  my  testing  the  statement  as  to  the 
i mpructicabili ty  of  the  Khotan  Daria  valley,  1  returned  to  Ulugh  Kul, 
and  thence  along  the  south  of  the  lake,  and  two  other  small  lakes,  to 
At  To  (horde's  back)  pass,  at  the  top  of  the  Polu  gorge,  Deing  anxious^ 
to  endottvour  to  carry  on  triangulation  to  Polu,  I  halted  close  to 
the  summit  of  this  psKS  for  a  day  in  quite  the  most  dreary  place  that 
fate  has  com  periled  me  to  camp  in*  Not  a  vestige  of  vegetation  is  to  be 
fduml  within  several  miles  of  this  inhospitable  spot,  and  not  even  enough 
dung  to  boil  a  cupful  of  water ;  but  fortunately  the  water-supply  waa 
just  sufltcient.  A  few  dou  key -loads  of  bliusa  and  a  little  com  brought 
from  Polu  enabled  me  to  keep  the  few  animals  requisite  for  carrying 
the  touts,  instruments,  etc.,  till  the  work  was  finished. 

I  fear  that  the  time  spent  close  to  the  At  To  pass  was  time  wasted  ^ 
as,  owing  to  the  very  steep  and  narrow  nature  of  the  valley  north  of  this 
]iass,  and  its  precipitous  sides,  there  is  but  a  very  poor  chance  of  seeing 
from  the  plateau  al>ove  Polu,  any  of  the  peaks  observed  from  near  the 
At  To  past*  Unfortunately,  the  weather  changed  the  day  after  Polu 
waM  reaehei],  und  it  was  not  possible,  except  for  a  few  hours,  to  see  the 
fiuo  petiks,  now  quite  white,  of  the  Kuen  Lun  range.  The  moat  striking 
rupttuiroh^gioal  ciroumhtanoes  were  the  absence  of  any  very  strong  or  pre- 
vail iug  wind  north  of  the  very  high  range  on  the  right  bank  of  the  Eeria 
river,  ami  the  register ing  of  "Jtv^  of  frost  on  the  night  of  July  25,  The 
great  Ht3arc'ity  of  game  and  the  ample  evidence  forthcoming  as  to  the 
roving  hubits  of  tht^  yak  were  very  noticeable,  but  I  must  confess  to  a 
oonsidorahki  amount  of  surprise  at  seeing  a  yak  approach  my  oamp  near 
the  At  To  pass,  miles  away  from  all  vegetation. 

A  noteworthy  feature  was  the  discovery  of  a  large  and  deep— at 
least  12  foet — bed  of  dried  weeds,  similar  to  those  found  round  some 
of  the  takes  visited  by  Pike  aud  myself  in   181H>,  at  an  approximate 
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altitude  of  abont  17,500  feet,  far  away  from  any  late  or  trace  of  ooe, 
•ad  on  the  low  hillfl  of  the  left  bank  of  the  Keria  river^ 

The  topographical  work  was  done  by  a  eitb-surveyor  of  the  Survey 
of  India,  under  my  fiupervifiion. 


SVEN  HEDIN  AND  DUTBEUIL  DE  RHINS  IN  CENTRAL  ASIA.* 

By  Colonel  Sir  T,  H.  HOLDICH,  K.C.I.E.,   C.B.,   B.E, 

Among  late  works  of  travel,  Br.  Sven  Herlin's  book  stands  pre-eminent 
Ds  an  expoBition  of  scientific  geography*  Never  waa  a  book  of  thiB  sort 
Bo  welcome  as  at  present.  We  have  had  more  than  enough  lately 
of  geography  which  is  not  adentific,  and  of  popniar  works  of  travel 
which  have  added  no  really  valuable  addition  to  our  map  information  ; 
neither  have  tbey  assifited  to  nnravel  any  of  the  ethnographical  riddles 
with  which  Asia  and  Africa  abound.  The  unexplored  spaces  in  High 
Asia  are  narrowing  year  by  year,  atid  with  so  much  good  geographical 
material  as  exists  already^  we  want  more  f*xact  information  and  more 
accurate  observation  to  improve  the  old  work,  and  fill  in  the  new.  In 
traversing  Central  Asia  Sven  Hedin  de]>arted  from  the  usual  Asiatic 
program  QIC  of  exploration,  and  did  not  make  Lhasa  an  objective.  That 
city,  which  is  still  enveloped  in  a  halo  of  most  undeserved  romance,  ha«i 
been  viaitcd  often  enough  by  Europeans  to  destroy  the  illusions  which 
are  usually  draped  around  it,  and,  although  there  is  certainly  much  yet 
to  be  learned  about  its  quaint  political  institutions  and  weird  customs, 
our  knowledge  can  hardly  be  improved  by  any  process  short  of  actual 
reeidence  within  its  walln ;  and  of  tbia  there  seems  little  chance  at 
present.  Lhasa  was  visited  early  in  the  last  century  by  Desideri,  who 
lived  in  the  city  for  thirteen  years ;  and  by  Delia  Peuna,  who  was  for 
aome  time  there  with  Desideri.  Then  followed  the  Dutchman  Van  der 
Putte,  who  was  so  afraid  of  the  receplion  that  his  Lhasa  records  might 
receive  in  Europe,  that  he  destroyed  them.  In  1811,  Mannering  was 
sent  on  a  political  and  commercial  mission  from  India;  and  in  1845  the 
two  devoted  Jesuit  missionaries,  Hue  and  frabet.  were  well  received 
there.  For  more  than  fifty  years  no  European  has  seen  the  inside  of 
that  city,  although  the  native  employes  of  the  Indian  Survey,  the 
Pundit  Nain  Sing,  Krishna,  and  the  Lama  IJnguen  (who  accompanied 
Chandra  Das)  have  all  cnntribnted  to  give  us  a  fairly  accurate  account 
of  it.  Such  persevering  travellers  as  Bower,  Littledale,  and  Bonvalot 
have  all  been  refused  admission,  even  to  the  neighbourhood  of  the 
sacred  city;  and  now  we  have  Grenai-d's  story  of  De  Rhins'  failure. 
Sven  Hedin  wisely  avoided  Lhasa,  and  devoted  his  remarkable  energies 
to  investigating  the  iihenomena  which  surround  the  natural  features 

*  *  Throo^h   Aaift.*  by  Svpn  Hc^tliii,      2  volt?.     Methiien.     *  Dutrenil  de  RhiD»» 
MiBiion  Scientiflquo  dans  la  Haute  Aaie,  1890-05/     2  rols.     Paria :  LeTOWX, 
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of  Central  Asian  geography,  dividing  his  exploratione  between  the 
elevated  tableland  which  lies  between  ihe  Kiieo  Lnen  mouu tains  and 
the  Himala^>  a,  and  the  great  central  depression  which  forms  the  Tarini 
baain.  Unlike  the  majority  of  explorers,  Sven  Hedm  epent  eeveral 
years  in  the  attentive  study  of  the  worka  of  preceding  travellers,  and 
even  took  a  trial  trip  in  order  to  determine  the  beat  methods  of  pru- 
oeeding.  Backed  by  Ihe  cordial  support  of  the  King  of  Sweden,  well 
supplied  with  funds,  poesessing  a  remarkable  faculty  for  picking  up 
new  languages  as  well  as  for  eipreBBing  himself  in  old  ones;  gifted 
with  the  eye  of  an  artist,  and  the  constitution  of  an  athlete,  and 
blessed,  moreover,  with  that  happy  spirit  of  universal  good  feHowship 
which  makes  a  man  equally  welcome  in  the  court  or  the  camp,  it  is, 
after  all,  small  wonder  that  be  succeeded  in  penetrating  to  regions 
un traversed  before,  and  that  he  has  unearthed  the  long-buried  secrets 
of  a  forgotten  phase  of  Asiatic  civilization. 

In  April,  1804,  Sven  Hedin  left  the  Rueeian  outpost  of  Fort  Paniir, 
on  the  Murghab  river,  and  hy  tbe  middle  of  the  month  found  himself  at 
the  foot  of  the  Mustagh  Ata — a  mountain  which  dominates  that  meri- 
dional  chain  which  we  now  call  the  Kaehgar  range,  running  parallel  to, 
and  east  of,  the  great  Sarikol  watershed  which  divides  the  drainage  of 
the  Oxus  from  that  of  the  Lob  Xor  lake  regions.  There  has  always 
been  a  peculiar  fascination  about  the  great  **  Ice  father,"  the  Mustagh 
Ata.  It  claims  to  be  the  highest  mountain  existing  north  of  the 
Himalaya;  it  was  observed  by  Trotter,  who  accompanied  the  For- 
syth nusHion  to  Yarkand,  and  its  height  determined  from  trigono- 
metrical dednotions  to  he  25,300  feet.  Trottar  named  the  peak  Ta- 
gharmaf  from  the  plain  at  its  foot,  which  is  called  by  that  name.  Tliere 
i«,  however,  some  doubt  surrounding  Trotter's  determinations,  from 
tbe  fact  that  another  high  peak  to  the  north  of  Mustagh  Ata  ivould 
almost  certainly  inlerfere  with  observations  taken  so  far  to  the  north- 
east as  his  base  near  Kashgar,  and  consequently  it  is  not  safe  to 
assume  that  there  is  any  peak  in  the  range  so  high  as  2r>,000  feet.  At 
any  rate,  Sven  Hedin'e  Mustagh  Ata  is  an  unmistakable  feature  when 
observed  from  the  south-west.  Its  magnificent  dome-shaped  crest  and 
flanking  pinnacles  identify  it  beyond  possibility  of  error,  and  its 
position  has  been  fired  now  in  direct  connection  with  the  Indian 
triangulation.  Its  height  was  determined  by  Colonel  Wahab  (working 
with  the  Famir  Boundary  Commission)  at  23,500  feet.  This  is,  how- 
ever, quite  high  enough.  There  is  no  really  satisfactory  record  of  any 
traveller  ever  reaching  so  great  a  height.  It  is  not  surprising  that  in 
April  Sven  Hedin  failed  in  his  **  intention  to  climb  to  the  summit  of 
the  mountain,  examine  its  geological  structure,  its  coat  of  ice  mail,  and 
the  gigantic  glaciers  which  plough  their  slow  w^ay  down  its  rugged  side," 
and  that  he  was  temporarily  **  Cfjm]*c41ed  to  return,  witti  strength 
broken  and  eyes  bandaged,  to  seek  a  warmer  climate.''     But  he  returned 
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to  ibe  attack  in  Augnet,  and  during  a  eecx)nd  and  iliird  attempt  he 
carried  out  at  least  the  best  part  of  big  progranime.  He  did  not  reach 
the  fiuminif,  but  he  has  added  a  store  of  information  about  the  cun- 
atmction  and  movemeDt  of  the  Mustagh  Ata  glaciers  which  cannot  fail 
to  be  of  great  actenti^o  v^ilue.  And  we  may  draw  attention,  not  only  to 
the  minote  and  painataking  accuracy  of  his  obsenrationg^  but  to  the 
<$'>inpletene88  of  hia  aeriea  of  illuatralions.  They  are  clever,  artistio,  and 
admirably  clear. 

Then  followed  his  adventurous  journey  across  the  desert  between 
the  Yarkand  aud  the  Khotan  darja — tbe  two  great  affluents  of  tlie 
Tarim  river,  which  loses  itself  in  Lob  Nor;  and  this  part  of  his  story 
contains  a  moral.  It  is  a  good  illustration  of  the  terrible  mi  tad  vent  tires 
which  may  befall  even  the  most  careful  traveller  who  trusts  to  con- 
jectural mapi  and  native  information.  No  sensational  travelling  tale  that 
ever  was  written  can  exceed  the  absorbing  interest  of  this  narrative  of 
a  fight  against  the  forces  of  nature— ^sand-hiila  and  sand-storms,  and  tbe 
agonies  of  thirst.  Sven  Hedin  lost  two  of  his  scanty  following  in  the 
desert,  and  he  would  probably  have  lost  a  third,  had  he  not  been  able  to 
reach  water  hioiBelf,  and  carry  a  supply  back  in  bis  boots  for  the  relief 
of  his  last  attendant,  He  lost  camels  and  instrnments,  but  his  records 
were  preaerved  by  a  second  faithful  follower,  who  finally  struggled  into 
safety ;  and  there  is  nothing  more  remarkable  ia  the  book  than  the  care 
with  which  the  daily  narrative  of  that  ghastly  period  was  sustained 
throughout— up  to  the  very  last  day  of  it. 

But  the  most  interesting,  as  well  as  the  most  valuable,  result  of  Sven 
Hedin'fl  explorations  was  the  discovery  of  two  aand-buried  cities  in  the 
Takla  Makan  desert.  The  movement  of  ihe  enormous  eand-dnnea,  or 
aand-wavea,  across  open  desert  spaces  which  are  subject  to  the  terrific 
violence  of  periodiu  wind-storms,  may  not  inaptly  l>e  compared  to  that 
of  the  sea,  though  the  actual  wave-motion  is,  of  course,  very  dissimilar. 
Successive  billows  and  troughs  are  formed,  which  are  subject  to  per- 
petual change  tinder  the  influence  of  wind.  The  gradnal  process  of  sand 
encroachment  c^n  Ije  observed  in  the  Takla  Makan  desert  (as  in  the 
Oxna  regions)  by  the  desiccated  remaius  of  forest  and  vegetation  in  the 
neighbourhood  of  rivers.  Tbe  rivers  themselves  are  gradually  being 
pushed  eastwards,  and  the  riverain  tracts  become  slowly  enveloped. 
Towns  and  cities  which  were  once  within  reach  of  irrigation  are  lost  in 
the  sand  encroachment,  and  as  the  Buccessive  waves  traverse  their  sites 
they  are  occasionally  brought  to  light  in  the  troughs  of  the  sand  ocean, 
again  to  be  overwhelmed  by  the  next  following  wave,  Sven  Hedin  was 
forinnate  enough  to  light  on  two  cities  thus  exposed  to  view;  and 
nothing  can  be  more  interesting  than  his  description  of  the  relics  which 
he  rescued  from  them,  which  point  concluBively  to  tbe  existence  of  these 
cities  as  great  Buddhist  centres  in  ancient  times.  The  more  recent  of 
them,  which  is  about  120  miles  north-east  of  Khotan,  and  (apparently) 
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not  20  miles  from  tbe  aoiithern  edge  of  the  desert,  may  hare  existed  wben 
the  Chinese  pilgrims  of  the  early  centiiriea  of  our  era  made  their 
religioufl  pilgrimageu  through  Asia.  Sv^en  Hedin  tMuks  that  Taklamay 
be  the  Tu-ho-lo  of  the  Chinese,  and  that  tbe  Tukhari  inbabitants  were  a 
people  (possihly  of  Tibetan  origin)  who  migrated  westward,  and  founded 
tbe  kingdom  of  TokhariBtan.  His  observations  of  tbe  direction  and 
nature  of  tbe  sand  encroacbments  that  are  gradually  drifting  to  the^ 
south-west,  lead  bim  to  assign  a  period  uf  about  two  thousand  years  from 
tbe  time  of  the  cities'  disappearance  to  tbe  present  limits  of  desert 
formation.  The  Buddhist  figures  and  paintings  which  be  recovered  iit  ■ 
a  marvelluus  state  of  presei^atioo,  do  not  diifer  materially  from  those 
which  are  found  in  tbe  Peshawur  valley^  and  wbicb  belong  ti>  a  period 
anterior  to  the  ruthless  invasions  of  Mahmud  of  Ghazni.  Greek 
influence  in  design  is  very  perceptible  in  all  of  them,  ^ 

The  second  city,  which  he  unearthed  when  following  tbe  course  of  I 
the  Keria  river,  appears  to  be  of  about  tbe  same  date,  though  very  mucb 
farther  removed  from  the  southern  edge  of  tbe  desert.  All  this  part  of 
Asia  was  so  devastated  by  the  Arabs  in  the  early  part  of  tbe  eighth 
century,  when  the  faith  of  Islam  was  forced  on  tbe  population,  and 
subsequently  so  cniellj  given  over  to  destruction  by  Cbenghiz  Khan  in 
the  early  part  of  tbe  tenth  century,  that  it  is  not  likely  that  anything 
in  tbe  shape  of  ancient  building  structure  will  ever  be  found  to  connect 
tbe  modern  city  of  Khotan  with  tbe  buried  city  of  tbe  desert.  Tbe  site 
of  Khotan  is  probably  as  ancient  as  any  of  tbera,  but  the  city  itself  is 
modem,  Sven  Hedin  secured  an  interesting  relic  of  certain  ancient 
Christian  communities  at  Khotan,  which  must  have  been  directly  con- 
nected with  tbe  Nestorian  and  Jacobite  sects  whom  Marco  Polo 
mentions  as  existing  at  Yarkand  and  Kasbgai,  As  early  as  the  fifth 
and  sixth  centuries  A.  D-,  there  were  Christian  bishoprics  at  Herat,  Merve, 
and  Samarkand,  later  at  Yarkand,  and  finally  in  China.  That  at 
Yarkand  is  bc^lieved  to  have  existed  in  tbe  four  teen  tb  century.  The 
last  Gurkhan  of  tbe  Kara  Kitay  empire,  the  legendary  Prester  Jobn» 
was  a  member  of  a  Christian  Kirghiz  tribe  called  Naiman,  which  tril»eiB 
wtdl  known  on  the  Pamirs  to  this  day.  Chengbiz  Khan  himself,  though 
be  hunted  down  and  destroyed  Prester  John,  is  said  to  have  married  a 
Christian  wife.  Survivals  of  ancient  Christian  ritual  are  still  to  b©- 
foiind  amongst  tbe  Sarikolis  and  certain  Kirghiz  tribes,  especially  in 
connection  with  their  marriage  customs.* 

Sven  Hedin^B  mapping  of  Lob  Nor,  the  terminal  lake  region  of  the 
Tarim  river  system,  is  one  of  the  most  valuable  of  modern  additions  to- 
tbe  geography  of  Central  Asia.  He  shows  conclusively  that  this  is  a 
region  of  perpetual  obange,  and  that  there  bave  been  extensive  modi- 
fications of  the  lake  outline  even  since  tbe  days  of  Prjevaleky.     Oo  tbe- 
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whole  he  finds  the  lake  ajstera  (for  there  are  manj  lakes)  to  be  Tery 
much  where  Chinese  geographers  place  it.     The  altittide  of  this  central 
'  depression  he  marks  as  only  2500  feet  above  sea-leyel. 

Through  the  waste,  uninhabited  regions  of  Northern  Tibet,  amongst 
wild  jaka  and  **  knlans"  and  uncouth  Mongolian  nomads,  Sven  Hedin's 
story  takes  the  reader  to  China,  From  his  start  at  Keria,  south  of  the 
Takla  Makan  desert,  past  the  great  bine  lake  of  Koko  Nor,  to  his  first 
European  greeting  with  the  young  American  lady  doctor  in  Chinese 
dress  and  spectacles,  who  welcomed  him  at  Tenkar,  the  whole  story  is 
fascinating — but  we  ofmnot  follow  it  further.  Dr.  Sven  Iledin  sums  up 
the  extent  of  his  travels  as  covering  a  distance  rather  more  than  from 
the  north  to  the  south  polfi.  When  we  think  of  the  wealth  of  minute 
scientific  observation  that  was  acquired  during  that  extent  of  travel,  and 
note  the  traveller's  keen  interest  in  the  ever- varying  phenomena  of 
nature,  as  well  as  in  the  idiosyncrasies  of  the  uncultivated  humanity 
that  he  met  with  on  his  way,  we  cannot  feel  surprised  that  two  fairly 
large  volumes  should  fail  to  complete  his  record,  and  that  we  must  look 
for  a  farther  instalment  of  scientific  notes  to  round  off  the  full  results 
of  his  monumental  expedition. 

M.  Dutreuil  de  Khins  commenced  his  explorations  in  Central  Asia  by 
adopting  Khotan  as  a  base,  similarly  to  «Sveii  Hediu,  whom  he  preceded. 
The  year  1891  was  occupied  in  a  tour  to  the  sotith-east,  when  he  visited 
Polour  (Polu  of  Sven  Hedin's  map),  and  traced  the  course  of  the  upper 
Keria,  through  the  deep  gorges  which  carry  it  from  Folu  to  the  plains. 
He  visited  Nia  (described  by  Sven  Hedin),  and  returned  to  winter  at 
Khotan, 

In  1892  he  again  traversed  the  road  to  Pobi,  followed  up  the  Keria 
river  to  its  source,  and  then  struck  south-west  by  Yeshil  Kul  into  the 
lake  region  to  the  north-east  of  Ladak.  The  difficulties  and  hardships 
of  travel  in  the  mountain  regions  south  of  Polu  told  so  severely  upon  his 
health,  that  it  is  hard  to  understand,  from  M.  Grenard^s  description,  how 
it  was  possible  for  him  to  proceed  at  all.  Proceed  he  did,  however,  and 
after  traversing  an  almost  unknown  region  east  of  Ladak,  he  finally 
reached  Leh,  from  whence  he  followed  the  Karakorum  route  hack  to 
Yarkandp  Although  he  was  working  in  regions  not  very  remote  from 
Indian  survey,  he  was  on  coin  para  tively  new  ground,  and  this  expedition 
should  add  much  to  our  topography  of  Western  Tibet,  although  not 
much  is  perceptible  in  the  very  small-scale  maps  which  illustrate  the 
book. 

Want  of  resources,  corabiped  with  ill  health,  had  bo  far  prevented 
De  Ehins  from  carrjnng  out  the  full  programme  which  he  had  laid 
down  for  himself  at  starting.  But  he  %va6  in  no  ways  discouraged,  and 
he  succeeded  in  obtaining  more  substantial  support  for  his  next  attempt 
at  traversing  Tibet  in  189: J.  It  is  interesting  to  obeerve  that  about 
this  period  the  author  of  the  book  encountered  an  old  Chinese  friend* 
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one  T'ieti.  at  Yangi  Hisear.     T4en  had  been  decorated  with  the  **blue 

button ''  for  the  success  of  hie  negotiations  with  *'  Colonel  Mortimer 
liiirand"  at  Gilgit,  and  daimed  to  have  obtained  great  conceasions  fur 
China.  Final  ariangementa  for  further  exploralion  were  not  oomplele 
till  July,  at  Cherchen,  whence  De  Rhine  and  Grenord  made  their  start 
southward  for  Lhasa* 

From  Cherchen  they  followed  ii  route,  which  carried  them  to  the 
head  of  the  Kara  Muren  river,  tht*  npper  branches  of  which  are  shown 
by  their   mapt*  to  be  con&iderably  south  of  the  position   assigned   to 
them  by  Svon  Hedin.     In  September  they  crossed  the  Arka  Tagh  hy^ 
ii  pass  about  60  miles  west  of  Sven  Ht din's,  and  apparently  much  easier. 
The  head  of  the  Kara  Muren  leads  directly  to  it     As  they  had  sixty- 
one  baggage  animals  with  them,  including  camels,  it  must  be»  for  Tibet, 
a  comparatively  easy  pass.    From  the  Arka  Tagh  they  travelled  almost 
due  south  through   an   absolutely  unmapped  and  unexplored  region, 
until  they  struck  Bower's  route  to  Lhasa  in  about  lat.  33^  N.     So  far 
they  had  traversed  an  elevated  kke  region  with  all  the  dreary  cha- 
racteristics of  the  uninhabited  wastes  of  High  Tibet,  crossing  the  general 
strike  of  the  plateau  ranges,  and  discovering  many  email  lakes,  of  which 
they  counted  sixteen  before  turning  eastward.     This  eastward  turn  was 
taken  from  lake  1  ti  ( which  is  one  of  those  mapped  by  Bower),  and 
it  carried  them,  during  the  month  of  November,  in  an  east-south-east 
direction  past  four  great  lakes  before  reaching  the  Namtso,  or  Tengri 
Nor,     Bower's  route  lay  to   the  north  of  these  lakes,  touching  their 
northern  shores.    De  Hhins  pa^^sed  them  on  the  s<.^uth.   From  Gyaringtso 
to   Tengri    Nor   they   were   approxiniately   on   Littledale's   route,  but 
tbey  formed  their  final  camp  for  entering  into  negotiations  with  the 
Lbaea   authorities   at  the  eastern   end  of  the  lake^      Littledale  pene- 
trated further,  and  reached   the  watershed   between  the   Ttngri   Nor 
and  the  Sangpo  (the  river  of  Lhasa)  from  the  western  side.     There 
is,  however,  not   much  to  choose  bf'tween  them.     They  were  equally 
unsuooesaful  in  overcoming  the  prejudices  of  the  Tibetan  authorities, 
and,    although   negotiations    appear    to    have    been  conducted  CDurte- 
ously  and  in  a  friendly  spirit,  there  was  finally  no  alternative   for  the 
French  explorers  but  to  take  a  northerly  route  again  to  the  Chinese 
border,  und  to  leave  Lhasa  un visited.     Half  of  the  baggage  animals 
had  been  lost  in  the  journey  to  Tengri  Nor,  and  it  was  necessary  to 
refit  before  startingf  so  that  it  was  not  till  January  that  they  were 
again  on  the  road.     The  Chinese  frontier  town  of  Sining  had  now  he- 
come  their  objective,  and  between  it  and  Lhasa  is  a  muoh-traversed 
and  well-known   trade   route.     But  a  route  which  had  already  been 
exploited  bj^  several  travellers  did  not  meet  Be  Rhins'  aj^proval,  and 
he  decided  on  folloHiDg  the  road  which  leads  via  Nagcbu  to  Gye-rgoun- 
do  (Jyekundo)  to  Sining.      Having  firiit  established  connection  with 
Bonvalot's    routes   at   Larkang,  south-east   of    Tengri    Nor,   the    tw^o 
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Frenchmen   quitted  tlieir  camp  nt  Zamna  (?  Dakniar)  on  January  19, 
for  Nagchu. 

From  Nagchu  the  road  to  Jyekundo    diverts    eastwards   from  the 
regular  Sining  trade  route,  and  paeses  through  a  moiantainaus  country 
which  encloses  the  headwaters  and  sources  of  the  Mekong  and  Dtchu, 
or  Yangtse  Kiang,     It  was  not  till  the  end  of  May  that  they  reached 
Gye-rgoundo  (the  English  spoUing  of  which  is  Jyeknndo),  and  here 
they  met  with  a  very  doubtful  reception.     In  fact,  there  were  unmis- 
takable signs  of  hostility  on  the  part  of  the  authorities.     Two  marches 
from  this  plaoe»  along  an  unfrequented  route,  for  which  no  guide  was 
forthcoming,  De  Rhins  mot  his  fate.     They  had  reached  a  village  called 
Tong-bou-mdo  (English  spelling,  Tambudia),  and  experienced  an  openly 
hostile  reception  on  the  part  of  the  people.     It  was  unfortunate  that  at 
such  a  juncture  De  Ehins  should  have  been  led  into  an  act  of  retaliation 
for  the  loaa  of  two  of  his  baggage-ponies,  which  were  stolen  during  tho 
night.     He  seized  the  first  two  tbat  came  to  hand,  and  impressed  them 
into  his  service*     Possibly  the  eflfeots  of  hard  work  and  exposure  in  a 
frame  already  much  enfeebled  by  pain  and  sickness  had  told  upon  hfni^ 
and  dimmed  hia  perceptions  of  the  urgent  necessity  for  that  **  equal 
mind**  which  Horace  tells  us  we  should  be  specially  mindful  to  preserve 
in  face  of  adversity ;  for  we  read  previously,  that  at  Jyekundo  he  bad 
threatened  to  pull  the  ears  of  the  chief  official  in  the  town  if  his  wishes 
and  demands  were  not  complied  with.     Anyhow,  the  end  soon  came. 
The  oaravan  was  attacked,  und  De  Bliins  was  mortally  wounded  by  a 
Tibetan  bullet  before  they  had  i>ro  :eeded  far  from  the  village.     There 
can  be  little  doubt,  from  M.  Grenard'is  account,  that  the  attack  was 
organ]2ed  by  the  village  authorities,  and  countenanced  by  the  officials 
at  Jyekundo.      After   De   Ehirva   fell,  the  party  was   brf>ken   up   and 
scattered,  and  it  appears  that  De  Rhinw, alive  or  de^id,  was  thrown  into  a 
small  affluent  of  the  IHohu  river.     M.  Grenard  escaped  with  difficulty 
into  Chinese  territory.     This  happened  in  June,  1894,  and  the  news 
reached   Sven  Hedin  the  following  January,     On   arrival   at   8ining, 
Sven  Hedin  was  shown,  amongat  other  curiosities,  the  skull  of  De  Rbins' 
murderer,  but  it  must  be  extr**mely  doabtful  if  the  individual  who  fired 
the  fatal  shot  was  ever  identified. 

The  most  important  of  the  geographical  results  of  the  jonrneys  of 
this  adventurous  Frenchman  is  the  new  light  thrown  on  the  physi- 
ography of  the  elevated  lac  as  trine  regions  of  Tibet  to  the  north-east  of 
Ladak-  We  have  now  three  roufes  traversing  the  high  mountainous 
tableland  which  lies  south  of  the  o^ntral  depressions  of  theTarim  basin, 
from  north  to  Bouth.  De  Rhins,  Littledale,  and  B<mvalot  have  all 
crossed  that  plateau  on  line«  which  are  approximately  parallel ;  and, 
thanks  to  Sven  Hedin's  observation**,  and  the  care  laken  by  M.  Grenard 
to  bring  De  Hhins*  route  to  a  f^onneotion  with  that  of  Honvalot,  we  shall 
probably  have  a  better  basis  for  reconstruct iug  the  geneiral  map  of  tbat 
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p^rt  of  Tibet  that  we  bave  ever  yet  jiosBessed.  The  mape  illu«trativ© 
of  M*  Grenard's  book  are  on  far  too  small  a  scale  to  admit  of  any  codi- 
parative  method  of  testing  the  results  of  hie  work.  It  would  appear, 
however,  that  the  greatest  difiereoee  shown  in  abfiolnte  position  of  any 
]>ointf  between  his  mapping  and  Sven  Ht'din^s,  is  at  the  starting-point, 
Cherchen,  where  there  is  au  apparent  difference  of  some  8  or  10  miles 
in  longitnde.  His  position  of  the  great  chain  of  lakes  north-west  of 
Lhasa  seems  to  accord  fairly  well  with  Bower*8  ;  and  he  has  Hlostrated 
the  geography  of  the  country  immediately  to  the  north-east  of  Tengri 
Nor  in  a  m^mner  which  no  previous  traveller  has  attempted.  The  final 
results  of  his  map  compilation  oanoot  fail  to  be  very  valuable, 
book  is  written  in  a  style  which  renders  every  page  of  it  intereai 
Too  often  the  deadly  monotony  of  Tibetan  travel  is  reflected  more  or 
less  in  the  pages  of  the  travellers  who  tell  the  tale  of  it.  This  is  not 
the  case  with  M,  Grenard*s  story;  and  the  illustrations  of  the  work 
(especially  the  reproduction  of  photographs)  are  as  perfect  as  only 
French  artists  can  m^ike  them. 
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By  C.  RAYMOND  BEAZLEY,  M.A. 
This  book  fin  writing  which  Mr*  Lucas  has  enjoyed  the  valuable  advice  of 
Mr.  C,  H.  Coote  and  Mr,  Miller  t  Uirlsty)  is  unquestionably  and  by  far  the 
best  stndy  of  the  Zeno  question  that  has  yet  appeared.  At  the  same  time  it 
must  not  be  forgotten  that  Dr.  Gustav  Storm  is  the  Continental  prota- 
gonist of  the  critical  indictment  against  the  Zeno  stories,  and  that  the 
ca«e,  wbieh  may  now  be  considered  triumphant,  was  firat  presented  by 
that  eminent  Norse  scholar  in  his  *  Om  Zeniernes  Reiser*  and  *  Clandins 
Clavns'  (1H91),  Admiral  Zarhtmann,  indeed,  had,  as  early  as  1833, 
subjected  the  Zeno  narrative  to  a  very  disquieting  examination  in  hia 
*  Beui8erkiiiiig*'r  om  de  Yenezianerne  Zeni ' ;  but  Major  in  1 373  (*  Voyages 
of  the  Zeni'),  Desimoni  in  1878  and  1885  (*Mernoria  intemo  ai  viaggi 
dei  rdtelli  Zeno*  and  *  Viaggie  carta  dei  fratelli  Zeno*),  with  othera, 
made  a  brave  attempt  to  rehabilitate  the  disputed  tradition^  and  for 
some  timr  arrented  its  decay.  Thus  John  Fiske,  as  late  as  18^2,  con- 
sidert^d  that  Majrir's  *' heavy  strokes  '*  had  so  **  completely  demolished" 
ZarhtmHuii^s  objections  that  not  enough  was  left  to  pick  up  (*  Disco  very 
of  Amerii  a,'  vol.  i.  p.  237),  Fiske  bad  not  read  Storm's  already  published 
BtndifH.  nr  he  would  not  have  committed  himself  to  this  unfortunate 
piece  ol  rhetoricj  or  to  the  still  more  unlucky  outburst  that  follows  ("  as 


*  *  The  AthiaIm  ot  Hit?  Voyages  of  the  brotbors  Xioolu  and  Antoaio  Zeno  in  the  North 
AtUntic  a'>nit  the  end  tif  the  fourtoenth  century,  nnd  the  olaim  founded  thereon  to  » 
Veiielian  digoovery  of  Aiuencn :  A  crittcjBm  and  ud  hidiotment**  By  F.  W,  Luoas. 
LoudoQ ;  Hcury  Stevens,  Son,  &  Stilee.     18'J8, 
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to  this  ...  we  may  .  .  .  b&Mj  cry ^  Finis Jau^  Deo" )^  for  in  1891  matters 
were  already  desperate  with  the  Zeno  story  as  a  whole.  The  more 
important  features  of  l>r.  Storm's  work  are  now  represented  to  the 
English  reader  by  thi»  epKendid  yolnme  of  Mr.  Lucas;  but  the  lattor's 
work  is  far  more  than  a  reproduction  of  any  earlier  book  on  this 
subject.  The  Zeno  controversy  was  never  before  presented  in  so  ample 
a  manner,  and  with  so  many  and  pertinent  illuatrations. 

The  present  indictment  falls  into  five  parts :  ( 1 )  The  story  of  the 
hook  related,  pp,  1-56;  (2)  the  story  of  the  book  considered,  pp,  57- 
139;  (3)  summary  and  couclnsiouB^  pp.  143-157;  (4)  appendices  and 
index;  (5)  atlas  of  maps.  Among  the  appendices  wa  have,  c.*/,, 
facsimiles  of  the  Zeno  narrative  from  the  original  edition  of  1568,  and 
from  Hakluy t's  *  Divers  Voyages  '  of  1 582  ;  a  comparison  of  the  names  on 
the  Zeno  map  with  their  correspondencies  on  fifteen  other  cartographical 
works,  from  the  Bianco  of  1448  to  Euscelli's  *  Ptolemy'  of  1561  ;  a  table 
of  Zeniau  identifications  by  the  leading  defenders  of  Zenian  genuine- 
neas,  in  whole  or  part*  from  Reinhold  Forster  to  Steenstrnp  (1784^1884) ; 
and  a  chronological  list  of  the  principal  authorities.  Among  the  maps 
are  portions  of  Fra  Mauro  ( 1457-9),  the  Zamoiaki  map  of  circa  1467> 
the  Olaus  Magnus  of  1539,  the  Mercator  of  1554  and  1569,  the  Trame- 
zini  map  of  1 558,  the  Lafreri  of  the  same  year,  the  Kusoelli  edition  of 
Ptolemy  (1561),  and  the  Orteliua  of  1570,  The  original  Zeno  map 
occurs  at  Plate  XI.  in  this  atlas,  which  is  supplemented  by  eovtral 
important  illustrations  in  the  body  of  the  text.  This  volume,  it  must 
be  said,  is  a  credit,  not  only  to  Mr.  Lucas,  but  to  the  Chiswick  Press, 
and  is  one  of  the  handsomest  geographical  books  jmblished  recently. 

Assuming  that  Mr*  Lucases  general  conclusions  are,  with  our  present 
lights,  final,  it  may  perhaps  be  thought  that  a  little  more  allowance 
should  have  been  made  for  a  possible  basis  of  fact  in  the  European 
part  of  the  narrative.  All  pretensions  to  an  American  discovery  are, 
as  suggested  here,  quite  untenable  ;  but  it  may  be  fair  to  enlarge 
slightly  the  first  conclusion  on  p.  156,  and  to  say,  not  only  that  Kicolo 
and  Antonio  Zeno  "may  have**  sailed  into  the  North  sea,  visited  the 
continental  Frisian d,  and  written  letters  to  Ytnice  during  their  travels, 
but  that  they  probably  did  so ;  that  such  letters  may  have  survived  into 
the  sixteenth  century  ;  and  that  these  may  have  been  used  in  the  com- 
pilation of  the  *  Annals/  It  may  also  be  thought  that  in  Zeno's  Fris* 
land  there  is  a  genuine  reminiscence  of  Iceland,  and  of  Shetland  in  hia 
•*  Estlanda,'*  and  that  the  travellers  Kicolo  and  Antonio  did  really 
voyage  to  these  islands,  as  well  as  the  Fiiroea,  in  the  last  years  of  the 
fourteenth  century,  A  little  more  also  might  have  been  made  of  some 
of  the  excuses  well  stated  on  pp.  144, 145,  t\*j.  that  the  errors  of  the  text 
are  partly  due  to  the  miareadings  of  the  compiler,  and  that,  mixed  with 
exaggeration  and  falsehood,  there  are  many  things  in  the  story  which 
are  true  In  themselves,  though  distorted  by  the  ignorance  of  the  historian* 
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A  certain  rutblessnesa  of  temper  appears  at  times  to  drive  Mr,  Lucas,  as 
it  drives  Mr.  Hatrisse,  into  a  more  absolute  denial  than  is  necessary  oi 
advisable ;  but  for  tbia  ench  a  defence  as  Major's  is  largely  responsible 
The  last-named  scholar  rendered  great  eer vices  to  geography  in  his  timegj 
and  can  never  be  mentioned  except  with  respect;  bot  in  the  Zeno  con- 
troversy his  almost  aggressive  attitude  of  belief  was  quite  out  of  place 
He  also  made  several  mistakes  in  detail,  whioh  are  difficult  to  nndeH 
stand,  and  which  are  noticed,  perhaps  with  somewhat  too  severe 
pen,  by  Mr.  Lucas,  He  repudiates,  as  an  insinuation  against  •*  Zeno*i 
excellent  Greenlandic  geography,"  Zarhtmann*s  suggestion  that  the 
(then  lost)  Olaus  Magnus  of  1539  might  have  served  as  a  basis  fof 
the  Zeno  map.  This  and  ainiilar  dogmatism  against  Zarhtmann*0 
**old  manuscript  map"  at  Copenhagen  broke  down  completely  will 
the  reniiscovery  of  the  very  Olaus  in  question  (1886)  of  the  ZamoisV 
map  (1888),  and  of  the  three  **  Florentine "  designs  reproduced  bj 
Noidenskjold  in  his  *  Bidrag  till  Xordens  .  .  .  Kartographie '  (1892). 
The  important  correction  of  the  date  from  J  380  to  1H90  Major  wrongly 
attributes  to  Hakluyt,  who  was  only  following  Ortelius.  The  name 
identifications  given  in  certain  places  by  Zono*s  apologist  are  greatly 
ridicnletl— often  with  reason— -^by  Mr.  Lucas  (pp,  61),  70);  but  some  of 
them  are  matters  of  opinion,  and  perhaps  not  so  impossible.  Corruptions 
almost  equal  to  those  of  the  Zonian  nomenclature  are  surely  to  be  found 
in  some  genuine  records.  On  pp.  68,  70,  73,87,  90,  J>4,  9*),  97,  99,  119, 
Mr.  Lucas  gives  other  and  better  instances  of  Major  at  fault,  but  they 
need  not  bo  noticed  here,  except  hitj  extraordinary  inconsistency  as 
to  **  loaria,**  Kerry,  and  Ireland  (p.  70,  note, etc.). 

Fast  methods  of  Zenran  apologists  are  therefore,  no  doubt,  responsible 
for  the  occasional  hardness  of  Mr,  Lucas's  indictment*  Otherwise,  he 
would  perhaps  have  more  freely  admitted  (pp.  4,  5)  that  the  genuine 
Persian  travels  of  Caterino  Zeno,  which  accompany  the  northern  travels 
of  Nicolo  and  Antonio,  and  like  them  have  lost  their  original  docu- 
ments, give  some  colour  to  the  latter,  and  suggest  that  even  these 
contain  a  residuum  of  truth,  however  much  compromised  by  "American 
pretensions"  without  any  support  in  fact.  On  pp.  4G  and  (H  of  the 
present  volume,  rather  too  much  seeiiiB  made  of  the  destruction  of  the 
date-coincidence  argument  bearing  upon  the  identification  of  "  Sinclair  ** 
and  '*  Zichnini,"  unless  it  is  implied  that  Sinclair  was  no  longer  living 
in  1390,  at  the  real  time  of  Nicolo  Zeno*s  first  viait.  Also  (on  p,  73) 
the  words  '•  ignorance  or  impudence  '*  seem  excessive  for  a  merely  con* 
jectural  liberty  of  Nicolo  the  younger;  the  same  may  be  said  of  the 
term  ** apocryphal  "  (p.  68)  for  Ferdinand  Columbus  *  Ilistorie'  or  'Life 
of  the  Admiral,'  whtise  genuineness  can  hardly  be  considered  as  in 
all  respects  diBproved-  Harrisse  himself  does  not,  Mr.  TjUL-as  admits, 
absolutely  reject  the  very  passage  as  to  »*  Frisland"  which  is  responsible 
for  the  w^ord  "  apocryphal  '*  in  this  connection. 
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The  canon  suggested,  on  pp.  87,  88,  viz,  that  "  one  piece  of  fable  " 
can  taint  a  whole  story  with  snspjcioD,  is  one  that  occasioiially  leads 
to  over-criticism;  the  literatiiro  of  Sehaatian  Cabot  and  Ferdinand 
Mendez  Pinto  is  evidence  of  this,  and  Mr.  Lncas  perhaps  OTcrstates  the 
gullability  of  the  reading  public.  The  wish  to  give  even  the  strangest 
stories  a  fair  hearing  is  nc*t  to  be  confounded  with  mere  credulity  ;  and 
the  ad  van  oe  of  science  has  been  certainly  due  to  "convincability**  as 
well  ss  to  scepticism.  May  we  add  that  we  should  have  been  glad  of 
a  more  complete  reply  to  Be  Costa^s  pala^ographical  argument  for 
Bordone's  acqiiaintance  with  the  Zeuo  map  as  early  as  1521  (pp.  102^ 
103i  mentioned  with  respect,  but  ignored  on  p.  104);  that  **Icana*' 
(pp,  80,  120,  121,  etc.),  if  identical  with  Olaiis*  **Tile,"  has  perhaps 
closer  reference  to  **T]llemark/'  in  Norway  (one  original  for  '*  Thule")* 
than  to  St.  Kilda;  that  the  identification  of  **  Estotiland  "  wilh  **EBcoci- 
land,"  or  Scotland,  may  a]tpear  to  some  more  plausible  than  its  suggested 
connection  with  the  motto»  ^^E^tofidelh  u^qne  ad  mortem  ;'*  and  that  the 
Venetian  relics  said  lo  have  been  brought  back  from  the  north  by  the 
Corterfal  expedition  in  1501,  are  possibly  worth  more  than  Mr.  Lucas 
will  allow — not,  necessarily^  as  evidence  of  a  Zeno  voyage  to  the  Now 
World,  but  in  other  respects.  It  might  have  been  well  if  more  refer- 
ences from  the  **  original  accounts  of  Columbus"  and  others,  contain* 
ing  the  materials  of  Zeno's  descriptions^  had  been  given,  as  well  as  or 
even  instead  of  the  extracts  (on  pp,  81,  83)  from  Bordoue's  *Isolari<V 
valuable  as  that  is  as  an  intermediary.  Why  should  not  th©  mime 
Drogeo  be  a  corruption  for  another  **  Boca  del  Drago/*  or  ^Magellan's 
Straits  {Cola  do  iJrrtgam  in  Galvano,  •Discoveries  of  the  World,* 
tinder  aak  1428)?  The  identification  of  Sinclair  with  Zkhmni  is  cer- 
tainly very  doubtful, •  but  has  Mr.  Lucas,  in  the  puraiiit  of  his  very 
skilful  argument  for  the  pirate  W^ichmanu  a^  the  missing  liuk,  made 
quite  enough  allowance  for  the  intermi^diate  forms  Zkno  or  Zinco 
(pp.  45,  4ts  54,  *jI»  93,  94,  9C)?  Can  the  Term  tie  Latoraiore  of 
Bordone  be  fixed  as  exclusively  Greenland  and  nothing  else  (p.  30)? 
Is  it  not  rather  a  compound,  like  Henry  Hudson's  **  Greenland,**  whiuh 


*  He  i«  jui»fly  giircaalir  (p.  97)  on  the  enthusiasm  of  ii  writer  who>  as  lute  iis  18111^ 
claimed  that  **  Ueory  [Siiidnir]  wr»  the  ooe  nnd  only  fliacoverer  of  America,  destiiied 
to  bulk  mora  und  more  lurgely  to  fuluro  AzDcricans  ixs  tbeir  typical  hero  primoovftl.*' 
Mr,  Miller  Christy,  I  mny  eivy,  does  not  feci  earo  that  llie  Zoao  map  c^ntaiaa  aoythltig 
neers^Hly  fraudulent.  He  draws  atteotioB  to  the  verj'  erroneous  latitudes  us  a  causo 
<jf  shortcomiiii^fi ;  also  to  the  over*northerly  {loeition  and  comparatiM>ly  correct  slmpo 
*yf  Grecnlftn?!,  both  features  observublo  in  several  other  flncnntb-ceDlur/  maps,  but  Dot 
iXiitiiEOD  in  the  cartogrnphy  «>f  iho  loid-aixteenth  cotiliiry.  AIbo  tUo  ijaruea  tjf  the  Zeno 
map  are  tuketi,  though  io  a  corruptrd  form,  not  from  works  of  the  aiitecnth  century, 
but  fri>ai  earlier  books  and  charls.  Thefl©  suggeationB  go  lo  strengthen  the  belief  thut 
there  may  have  been,  in  the  pcBsesBion  of  the  younger  Nicolo  Zcuo,  a  rotten  uM  map^ 
Much  aa  he  describt  s,  of  abont  the  reputed  date  of  the  voyagea  in  qneatlon.  If  Zcno 
bad  been  couciicting  a  purt  ly  fraudulent  map,  Wi^-uhl  he  not  have  becu  likely  to  intio- 
diice  some  more  recognizable  featured  from  the  carli>sriiphy  of  his  own  time  ? 
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is  our  Spitsbergen?  The  "Andrea  Bianco"  map  of  1436  (referred  to 
on  pp.  105, 100,  eta)  is  probably  only  Bianoo*s  re-edition  of  a  thirteenth- 
oetititry  work,  and  shonld  not  be  attributed  to  him  except  as  editor  or 
puMinher.  Prof.  OaffarePs  conclusion  (quoted  on  p.  152)  is  challenged; 
but  the  French  scholar  might  still  deny  that  Zeno  '*avait  oherch6  a 
d^crier  Colomb  et  touIu  le  presenter  comme  le  plagiaire  des  Zeni,"  as 
no  one  pretended  that  Columbus  had  ever  seen  the  Zeno  narrative, 
unpublished  and  unknown  to  the  world  at  large,  according  to  its  own 
defonflers,  till  1558.  Perhaps  too  much  is  made  of  the  omission  of 
personal  names  (pp.  154,  155);  and  the  identification  of  St.  Brandan's 
isle  (as  to  which  the  mythical  element  is  overpoweringly  strong)  with  St. 
Kilda  is  open  to  many  objections.  Lastly,  why  is  Benjamin  of  Tudela 
(p.  147)  classed  with  such  fable-mongers  as  Sir  John  Maudeville  and 
Psaliuanazaar?    Is  not  Benjamin  fairly  reliable  as  far  as  Bagdad? 

On  the  other  hand,  though  the  Zeno  book  has  certainly  produced  a 
literature  out  of  proportion  to  its  importance  (see  p.  56),  one  is  almost 
glad  of  the  controversy  when  it  results  in  a  work  so  thorough  and  so 
far-reaching  as  this,  one  which  will  repay  the  most  minute  study,  and 
is  far  more  than  it  professes  to  be.  For  it  is  not  only  an  indictment  of 
a  famons  geographical  legend ;  it  is  a  valuable  treatise  for  the  history 
of  discovery  and  cartography  in  the  later  middle  ages.  Especially 
admirable  is  the  treatment  of  the  Zeno  map  and  its  sources — ^the 
«  Z^uiioiski/'  •'  Claudius  Clavus,"  «•  Florentine,"  "  Olaus  Magnus,"  and 
others  (pp.  91V-124),  and  the  exposure  of  the  inconsistencies  between 
this  map  and  its  accompanying  text  (p.  69,  etc.) ;  some  of  the  repro- 
duetione,  however,  might  have  been  clearer,  e.g.  that  of  a  part  of  the 
**OrttHlrtn  Atlas,"  on  |».  107,  or  the  Portolano  and  extract  facing  p.  111. 
Tho  intlnence  of  Mercator  and  Ortelius  in  the  history  of  this  controversy 
is  exoollontly  stated ;  and  so  is  the  case  for  Iceland  as  an  original  of 
Zeno*s  *•  Frisland  "  (pp.  116,  117).  The  history  of  the  latter  name,  in 
its  various  forms,  is  also  very  well  discussed  (on  pp.  105,  etc.) ;  and 
tho  Zono  narrative  is  pointedly  illustrated  by  Mr.  Lucas*  reference  to 
tho  ^ufforiugs  of  tho  Icelanders  in  the  fourteenth  and  fifteenth  centuries 
at  the  hands  of  English  and  other  filibusters  or  **  fishermen  "  (p.  72). 

In  the  Zeno  cimtroversy,  as  in  so  many  others,  political  and  racial 
pTt\iudioo  has  been  deplorably  prominent.  A  good  instance  of  this  is 
ijuotiHl  <^pp.  ;U\  ;U)  fn>m  tho  diary  of  Dr.  John  l>ee,  when  on  November 
28,  1577,  ho  ^Sieclarod  to  the  Queen  her  title  to  Greenland,  Estotiland, 
and  Frisoland ;  **  and  on  June  ;U>,  1578,  told  Ilaklnyt  "of  the  Middle 
Tomplo  **  and  others  how  ••  King  Arthur  and  King  Maty,  both  of  them, 
divl  ov'uquer  Uoliudia«  lately  oalUnl  Frisoland."  The  same  prepossessions 
ap^HJir  wore  mildly  in  llakluyt  and  Zurla,  more  violently  in  Terra 
)u^!%»A  and  '*  i^i^ithness  Kvoutiu'*  Suoh  a  spirit  has  long  been  recognised 
»5i  ono  of  tho  worst  obstav^los  to  historical  sv^ionce ;  it  is  a  regrettable 
iustAuw  of  ilio  vitality  of  prt»judiiH^  that  hardly  a  sing!e  Italian  writer 
li^  \^|M»nly  rojeote^l  oven  tho  Amorioan  lureteusions  of  the  Zeni. 
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pRor.  BkTZEL  has  done  a  service  for  which  geographical  students 
will  be  grateful/  by  bringing  together  for  the  first  time  in  Bjstematic 
ftirm  the  data  and  problems  with  which  political  geography  has  to  deal. 
The  snbject,  as  hitherto  treated  in  our  text-booka,  has  been  the  driest 
and  most  unprofitable  of  all  tasks.  It  was  from  this  barren  presenta- 
tion of  the  subject  that  the  general  conception  of  '*  geography  '*  was 
obtained,  and  it  is  no  wonder  that  aerions  educationists  treated  it  with 
contempt,  and  that  it  was  deapii*ed  and  rejected  at  our  nniversities.  Our 
Society  has  bad  a  hard  struggle  in  it«i  endeivonr  to  show  that  this  prevail" 
iDg  conception  of  geography  was  completely  inadequate  and  unwarranted, 
and  that  when  dealt  with  as  it  might  bo,  and  as  it  is  in  Germany, 
it  was  woitby  even  of  a  place  in  the  university.  Happily,  the  Society's 
efforts  have  met  with  a  great  measure  of  success,  and  with  Prof.  Ratzel's 
elaborate  treatise  of  about  700  pages  at  our  command,  it  may  be  shown 
that  even  the  hitherto  despised  **  Political  Geography  "  may  be  made  a 
study  full  of  human  interest,  worthy  of  the  serious  attention  of  states- 
men, political  economists,  and  historians.  An  Prof.  Ratzel  points  oat> 
the  "  State  "  is  often  treated  as  if  it  were  "in  the  air/'  and  had  no  con- 
nection with  the  land  on  which  communities  live  and  move  and  have 
their  being.  Yet  long  ago  Ritter  showed  the  intimate  relations  which 
exist  between  humanity  and  the  geographical  stage  on  which  it  plays 
its  part.  With  even  more  point  and  profundity  Pesohel  did  the  same, 
though  in  a  somewhat  fragmentary  way.  Prof,  Ratzel's  'Antliropo- 
geography  *  may  bo  regarded  as  a  more  systematic  attempt  to  show  thu 
general  relatious  between  man  and  his  geographical  en virontnent.  Both 
in  Germany  and  in  France  this  line  of  investigation  is  being  now  carried 
out  in  detail,  so  that  what  may  be  called  the  literature  of  anthropogeo- 

kphy  IS  assuming  considerable  dim  ens- ions. 

In  our  esiimation,  anthropogeography  is  a  convenient  term  under 
which  to  incltide  all  those  aBi>ects  of  geography  that  deal  with  the  relations 
of  hnmanit}'  as  a  whole  or  divided  into  communities  to  the  earthy  with 
which  alone  physical  geography  has  to  deal,  "  Applied  Geography  " 
might  be  taken  as  an  alternative  term,  though  on  the  whole  it  has  a 
wider  scope.  **  Political  Geography  **  may  be  regarded  as  a  subdivision 
or  special  application  of  authropogeogrdphy,  and  therefore  Prof  RatzeVs 
latest  work  is  a  natural  sequel  to  that  on  the  more  general  subject.  In 
1881,  Bluntschlij  in  referring  to  Ritter,  pointed  out  what  marked  progress 
had  taken  place  since  his  time  in  our  knowledge  of  the  physical  geo- 
graphy of  the  land,  and  insisted  that  **  a  comprehensive  and  fundamental 
investigation  into  the  influence  of  the  physiognomy  of  the  land  on 
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humanity  would  be  of  immenae  benefit  to  political  Fcience.*'  Since  1881 
progress  in  geot^^raphical  research  has  mad©  vast  etrides,  so  that  ample 
inaterial  exists  for  the  formidable  taek  which  Prof.  Ratzelhas  so  sncoees^ 
fully  completed*  He  bas  approached  the  subject  from  the  purely 
geographical  standpoint,  and  has  adhered  to  that  standpoint  throughout, 
lie  points  out  ilmt  a  **  state/'  which  may  be  anythiug  from  a  tribe  of 
nuraads  to  a  **  Great  I'ower,"  is  inconceivable  without  a  more  or  less  ex- 
tensive area  of  land  on  which  to  cjtereise  its  activities.  Land  and  people 
in  a  political  community  are  indissoluble;  tbe  one  is  as  eescntial  to  its 
existence  as  the  other.  This  may  be  taken  as  the  text  of  Prof,  Ratzer* 
treatise,  and,  standing  firmly  on  the  land,  he  considers  systematically 
the  various  relations  that  exist  between  the  two>  and  the  influence  which 
they  exert  on  each  other.  Prof*  Ratzel  has  faced  the  subject  boldly  and 
nnflinchingly,  and  his  book  may  be  commended  to  the  study  of  all  serious 
students  of  geography,  Katurally,  in  what  may  be  regarded  as  a  first 
attempt  to  construct  a  science  of  political  geography,  the  author  may 
have  erred  on  the  side  of  redundancy.  Occasionally  it  looks  asif  he  had 
emptied  his  note-book  into  his  pago^,  instead  of  presenting  us  with  a 
clean  and  clear  statement  of  conclusions.  But  we  must  not  expect  too* 
much  from  the  quarry  man,  and  we  hardly  consider  this  redundancy  a 
fault ;  if  it  is,  it  is  a  fault  in  the  right  direction. 

Prof,  Ratzel  divides  his  work  into  nine  seotif>n8,  oich  subdivided 
into  several  chapters,  and,  as  will  be  seen,  he  follows  on  the  whole  the 
analytical  method.  In  tbe  first  section  he  deals  with  the  stato  and  its* 
territory  (Boden)^  Hero  he  works  out  some  very  interesting  results 
fjom  his  conception  of  the  state  as  an  organism  attached  to  the  land,, 
though  this  organic  analogy  may  be  carried  too  far.  The  **  state," 
of  course,  may  bo  a  community  at  any  stage  of  development^. 
and  it  will  often  be  found  extremely  useful  to  consider  the  mutual 
relation  of  people  and  territory  in  their  more  primitive  forms.  Tliere 
is  a  special  chapter  on  the  relationship  between  territory  and  state, 
and  another  on  the  interesting  point  of  **  Possession  and  Dominion.*' 
The  second  section  treats  of  **  Historical  Movement  (Bewegitng')  and  the 
Growth  uf  the  State,**  Many  interesting  problems  are  discussed  in  this^ 
section  from  the  point  of  view  of  geography;  among  others,  those  of 
**  Conquest  and  Colonization,"  **  Political  Regions"  and  '* Natural 
Regions,"  **  Spheres  of  Interest/' "  Internal  Division  and  I  'nion.**  Section 
III.  deals  with  the  **  Fundamental  I*aws  of  the  Territorial  Expansion  of 
the  State/*  which  is  followed  by  two  sections  dealing  with  *'  Position  "^ 
and  •'Dimou^ilms,''  The  latter  term  scarot^ly  expresses  the  German 
**  Der  Rauui,"  which  Prof.  IHtzel  seems  to  use  for  the  land  available  for 
political  fiottlemcut  and  exp;msion,  and  under  tbat  head  he  deals  wiih 
many  important  political  problems.  One  of  tbe  most  important  Eections 
is  the  sixth,  which  deals  with  •"  Boundariea,'*  a  subject  abounding  with 
points  of  in  tt^  res  ^     '^Transition  between  Land  and  Sea*'  is  the  subject 
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l»f  the  seven tH  aeetion,  under  which  the  coast?,  peninanlas  and  isth- 
mnsGS,  and  islands  are  deilt  with.  This  is  followed  by  a  eectton  on 
**The  World  of  the  Wnt^r,"  and  another  on  *' Mountains  and  PJains." 
There  are  many  special  maps  in  the  text,  and  ample  references  appended 
to  each  section. 

This  brief  resume  may  afford  some  idea  of  the  richly  suggestive  work 
which  every  serious  student  of  geographj^  is  bound  to  consult.  For  the 
sake  of  geographical  teachers  who  cannot  read  German,  it  is  much  to 
h&  wished  that  some  enterprising  publisher  would  issue  an  English 
translation  ;  he  would  ha%^e  to  do  so,  we  fear,  as  a  labour  of  love,  for  it 
is  doubtful  if  the  sale  would  prove  remunerative,  at  Itasjt  in  the  imme- 
diate  fnture.  We  commend  the  book  to  the  notice  of  the  Clarendon 
Press. 
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Ok    Tablks  6howik<»    the    Diffkbkkces    in    Time   mktwkkn   that    used 
YABiors  Farts  of  the  Woblp  and  GaKEXwicH  MfcAX  Time. 


IK 


By  JOHN  MILNE,  P.R.S. 

[/i  is  requested  that  a/ri'eciions  and  additions  to  these  tables  may  he  ttrnt  to  Mr^^ 
John  Milne^  lioyal  Geographical  Society,  SavUe  Jiow,  London  >] 

Pbeface. 

The  greater  part  of  the  iDfurmatioQ  c^mtained  m  the  following  tables  is  bojaed 
upon  replies  to  a  circular  wljichj  through  tbe  kindoeaa  of  the  Foreign,  Colonial,  and 
India  Oflices,  was  forwarded  to  Her  Majeaty'B  representativeja  in  varioua  parts  of 
the  world. 

Thift  circular  is  here  reproduced,  first,  because  it  explalna  the  object  of  the 
tables;  aecondlyj  because  it  shows  the  difficulty  there  la  in  obtaining  the  iafornia- 
tiOD  required ;  and  thiidly,  with  the  hope  that  peraoos  interested  in  the  matter  of 
time  difftfrences  will  forward  notes  on  the  subject,  especially  m  conDtction  with 
^sountries  aud  places  not  iacluded  in  the  fuUowing  list. 


'  British  AasoctatioDj  Burlington  Housei  Loodon,  W. 


Ih^ 


•*  Bia, — It  is,  I  till  ok,  remarkable  that  there  appears  to  be  no  publication  which 
shows  the  corresponding  value  in  Greenwich  mean  time,  of  the  local  time  employed 
ihrooghout  the  world, 

"Such  a  table  is  indispen!»able  in  order  to  defcermme  accurately  the  Instant  of 
occurrence  of  earthquakes,  aea- waves,  magnetic  pheDomeim,  the  despatch  of  tele- 
graniF^  and  many  other  events,  the  Bcqueace  of  whicb  iq  absolute  time  has  to  be 
determined, 

«  Although  application  has  been  made  to  the  Royal  Observatory  at  Greenwich, 
io  tbe  Uoyal  Geographical  Society,  to  the  Central  Telegraph  Oftico  in  London,  Uy 
the  offices  of  cable  companies,  and  to  other  poaaible  jiources  of  infurmalion,  very 
little  has  been  obtained. 
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*'A8  a  secretary  of  the  British  Aflsociation  Committee  whose  nAmes  are 
appended,  I  desire  to  fiubllfih  in  their  forthcoming  report  a  table  showmg  the 
differences  between  Grt^eQwich  meao  time  m  used  in  England  and  Scotland  and 
that  of  ibe  civil  times  used  in  various  parts  of  the  world. 

**  By  civil  time  I  mean  the  time  used  by  railways,  telegraphft,  and  for  ordinary 
public  affairfl. 

"If  diflerent  times  are  used  in  various  parts  of  your  country,  I  trust  that  you 
will  be  able  to  give  information  relating  to  the  same. 

*'  Feeling  aasured  of  th©  value  of  the  table  it  ia  intended  to  compile,  I  fiincerely 
trust  that  you  will  favour  m©  with  a  full  and  explicit  statement  uf  the  time 
generally  employed  in  your  country.  If  it  is  mean  time,  state  the  meridian;  the 
observatory,  or  the  place  to  whkh  thi^  refers;  and  also,  as  a  check  against  any 
miBunderstanding^  please  state  distinctly  the  equivalent  of  December  1,  0  a.m» 
G.M.T.  in  the  local  time,  or  times  adopted  In  your  own  country, 
**  I  have  the  honour  to  remain,  Sir, 

"  Your  obedient  servant, 

**JonN  Milke;* 


Although  the  notes  based  on  the  replies  to  the  above  are  marked  O.D,  (Official 
Document),  it  must  not  be  imagined  that  in  all  cases  the  Id  formation  they  convey 
is  absolutely  corrcctj  but  simply  the  best,  and  this  in  many  instances  alter  great 
trouble,  that  could  be  obtained. 

A  certain  number  of  notes  marked  L.T.S,  are  taken  from  a  **  List  of  Time 
Signals"  compiled  by  Captain  T.  H*  Tizard,  k,n.,  for  the  use  of  seamen,  as  an  aid 
for  ageertaining  the  errors  and  rates  (f  chronometers,  and  ptiblished  by  order  of 
the  Lords  Commissionerfl  of  the  AdmirAlty^  These  aiguais,  in  moat  instancea,  refer 
to  the  mean  time  at  certain  fmrts,  and  therefore  do  not  necessarily  indicate  the 
time  used  in  chronicling  events  in  newspapers,  by  the  railways  and  telegraphs,  and 
by  the  public  at  such  places. 

Much  inform jition  relating  to  the  railway  and  other  times  UFed  in  the  United 
Sr  at  ei",  Canada,  and  ^fexico,  was  obtained  through  8ir  San  ford  Flemings  Mr.  W*  F. 
Allen,  and  by  reference  to  the  *  Traveller's  Oflicial  Guide,*  published  at  24,  Park 
Place,  19,  Barclay  Street,  New  York*  For  further  information  iu  connection  with 
India,  see  the  'Indian  Telegraph  Guide/  published  in  Calcutta. 

Notes  marked  I.T.B.  are  compiled  from  information  furnished  to  the  Inter- 
national Telegraph  Bureau  in  res^pouso  to  an  inquiry  reproduced  in  the  Berne 
notifications.  For  these  notes  I  am  indebted  to  W.  H.  Preece,  c.b.,  f.r.s.,  who 
obtained  the  same  from  Mr,  R.  J.  Mackay,  Those  notes  winch  refer  to  differences 
of  time  u»ed  for  telegraph  purijoses  show  many  inconsistencies,  aod  judgment  must 
be  exercised  In  their  acceptance. 

In  the  table  of  difference  of  telegraph  time  as  used  by  various  cable  companies 
and  that  of  Greenwich  mean  time  inconsistencies  again  appear ;  but  even  if 
the  various  entries  do  not  in  all  cases  refer  to  the  standard  time  of  the  countries 
to  which  they  are  annexed,  so  long  as  tliey  have  a  practical  application  it 
aeems  desirable  to  record  the  same.  A  glance  at  this  table  indicates  the  necessity 
«f  greater  uniformity,  whilst  a  comparison  of  the  same  with  the  entries  which 
precede  it  shows  that  closer  approximations  are  desirable.  For  example,  we  find, 
in  the  list  of  times  used  by  telegraph  companies,  Tokio  and  Nagasaki  entered  as 
beins  respectively  %,  18m.  and  8h.40ra.  fast  on  Greenwich  time.  As  a  matter  of 
fact,  the  time  used  throughout  Japan  since  January,  1888,  has  been  lib.  fast  on 
Grof^nwich. 

When  a  time  difference  is  given  to  within  a  second  or  a  fraction  of  a  second^  it 
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must  be  remembered  that  such  attempts  at  accuracy  are  dependent  upon  determiDa- 
tions  of  longitude  which  in  themselves,  for  various  reasons,  are  in  most  iDstances 
but  rough  approximations  to  the  truth.  As  illustrative  of  the  greatest  accuracy 
^th  which  this  quantity  has  at  present  been  obtained,  we  may  refer  to  Madras,  and 
for  the  accuracy  of  ordioary  determinations  to  St.  Helena. 

The  arrangement  in  the  tables  is  alphabetical — in  the  first  according  to 
countries  and  islands,  and  in  the  second  according  to  countries,  islands,  and  towns. 
The  letter  F  indicates  that  the  time  at  a  given  place  is  "fast,''  or  ahead  of 
Greenwich  mean  time,  whilst  the  letter  S  indicates  that  it  is  "  slow,"  or  behind 
that  of  Greenwich.  West  European  time  means  Greenwich  time.  Mid  or  Central 
European  time  means  one  hour  in  advance  of  Greenwich.  East  European  time 
means  two  hours  in  advance  of  Greenwich. 


Algeria 

0    9  21  F. 

Aknam 

(See  Cochin 

Ababia — 

Aden 

2  59  54  F. 

Muskat 

3  54  24  F. 

Yemen 

1  55  5G  F. 

Abgentina — 

Buenos  Aires 

4  16  48-2  S. 

La  Plata 
Austbalia — 
New  South  Wales 


3  51  38-95  S. 


10    0    0  F. 


Queensland — 
Brisbane 


10    0    OF. 


South  Australia  * 

9     0 

OF. 

O.D. 

Victoria- 

Melbourne 

10    0 

OF. 

O.D. 

West  Australia 

8     0 

OF. 

Since  July  17,  1895. 

I.T.B.    The  meridian  of  Paris.     O.D. 


Meridian  of  the  Fainting  battery  at  Aden. 

O.D. 
Meridian  of  Muskat  Tidal  Observatory.  O.D. 
I.T.B.     Meridian  of  St.  Sophia,  Constanti- 
nople.    O.D. 

This  is  Cordova  time.  This  is  the  legal 
(civil)  time  for  the  whole  republic,  and 
is  telegraphed  each  day  to  control  the 
time-pieces  in  various  cities.  It  is  used 
by  railway  and  telegraph  offices,  but 
many  citizens  in  the  provinces  use  & 
doubtful  local  time.     O.D. 

Local  mean  time.     L.T.S. 

Since  December  22,  1894.  On  July  23, 
1896,  the  Act  was  amended,  and  a  time 
9b.  F.  was  applied  to  the  municipal 
district  of  Broken  Hill  and  the  electoral 
district  of  Sturt  in  respect  to  Licensing 
and  other  Acts.     O.D. 

In  the  Standard  Time  Act  of  November  27, 
1894,  issued  from  the  Surveyor-General's 
Office,  Brisbane,  there  is  a  table  showing 
the  difference  between  the  above  time, 
which  is  that  of  the  150th  meridian,  and 
the  local  time  of  a  large  number  of  towns 
in  Queensland.    O.D. 


O.D. 


•  A  bill  to  repeal  the  Act  of  1894,  and  make  standard  time  9h.  30m.  F.,  is  now 
(January,  1899)  under  consiJeration. 
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Austria 


Bahamas— 

Bahrain  islands 
Balearic  islaxds- 

Palma 
Barbados 
Beciiuanaland 
Belgium 


Bermuda — 
Ireland  island 

Borneo,  Dutch 
Bosnia 
Brazil — 
Bio  de  Janeiro 


h.  m. 
1     0 


s. 
OF. 


bulqaria 
Burma — 

Bangoon 
Canada — 

East  coast  to  01  \° 


C7^°  to  823.° 
82rtoi»7r 

97i°to  irj3.° 

112.1°  to  west  coast     «     o    0  S. 


For  railways  and  for  telegrams  handed  in 
at  railway  stations;  but  other  offices 
keep  Vienna  time,  which  is  Ih.  5m.  21s. 
F.    I.T.B. 


5    9  29-5  S.     O.D. 
Oriental  time  from  '*  sunset  to  sunset.**    O.D.    Sac  Syria. 

0  10  32  F.       O.D. 
a  58  29-2  S.     O.D. 

1  30    OF.       Regulated  by  the  Cape  Town  Signal.    O.D. 

0  0    0  Since  April  29,  1892,  this  has  been  the 

official  time.  It  is  used  by  railways, 
telegraphs,  and  the  marine  with  the 
twenty-four  hours'  system,  the  day  com- 
mencing after  midnight.    O.D. 

4  19  18*3  S.    Meridian  of  the  clock  tower,  Bermuda  dock- 
yard.   O.D. 
Local  mean  time.    See  Java. 

1  0    OF.       I.T.B. 

2  52  41*1  S.     Meridian  of  the  observatory.    This  is  used 

by  telegraphs,  state  railways,  and  by 
public  offices  throughout  the  greater  part 
of  the  administration.  It  is  regulated  by 
an  electric  signal  sent  to  all  telegraph 
stations,  and  to  the  state  railway  each 
day.  In  some  places  a  local  time  is  em- 
ployed. O.D. 
2     0    0  F.       Mean  time  of  Eastern  Europe.    I.T.B. 

<J  24  40  F.        Time  ball  observatory  at  Rangoon.     O.D. 

4  0    0  S.        Inter-Colonial  time.    Nova  Scotia,  Prince 

Edward's  island.  The  time  used  on  the 
mi  I  ways  from  Halifax  to  Fort  William  is 
Eastern  time. 

5  0  0  S.  Eastern  time.  New  Brunswick,  Montreal, 
Ontario. 

6  0  0  S.  Central  time.  Manitoba,  Kewatin.  This 
time  is  used  from  Port  Arthur  and  Fort 
William  to  Brandon. 

7  0  0  S.  Mountain  tinip.  Saskatchewan,  Assiniboia, 
Alberta,  Athabasca.  On  the  railway 
Brandon  to  Donald. 

Pacific  time.     British  Columbia. 

The  above   times  are   used   by  railways  and   telegraphs. 

Westward    from   Port   Arthur    the    twenty-four    hours 

system  is  u^ed.    The  time  5h.  Om.  Os.  S.  on  Greenwich  is 

used  for  railways  and  telegraphs  from  Port  Arthur  and 
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Cape  Colony 


Cayenne 

Celebes 
Ceylon — 

Chile — 
Valparaiso 


Chin*  A — 


Amoy 
Chifu 
Chunk  iDg 
Fuchau 

Hankau 

HoDg  Kong,  Kaulung 

Newchwanoj 


Fort  William  to  the  Atlantic  coast.  At  St.  John's  (N.B.) 
a  local  mean  time,  4h.  24m.  16s.  S.,  is  used,  and  local 
mean  times  are  in  use  at  other  places.  Halifax  uses 
4b.  Om.  Os.  S.  Yarmouth,  N.S.,  has  several  times.  For 
time  i:8ed  at  Dividing  Points,  see  United  (States.  O.D. 
h.  m.  g. 
1  30    0  F.       Since  February  8, 1892. 

Regulated  by  a  time  signal  sent  from  the  General  Post  Office, 
Cape  Town,  to  all  principal  towns.    O.D. 

No  reply  received. 

Local  mean  time.    See  Java. 

Madras  mean  time  used  from  May  1, 1898.    Prior  to  this 
Colombo  mean  time,  5h.  4m.  2I'9s.  F.,  was  used.    O.D. 

4  46  30  S.  This  is  telegraph  time  used  by  the  offices  of 
the  West  Coast  of  America  Telegraph 
Company  at  Arica,  Pis»gua,  Iquique, 
Antofagasta,  Caldira,  La  Strena,  Coquim- 
bo,  Valparaiso,  Santiago,  Talcahuano, 
Concepcion,  and  Coronel  in  Chile.    O.D. 

Valparaiso  mean  time  is  given  as  4h.  46m. 
34s.  S.,  L.T.S. 
8  5  0  F.  This  is  used  by  the  telegraph  companies 
(Great  Northern  and  Great  Eastern). 
It  is  approximately  Shanghai  time.  The 
foreigners  at  ports  on  the  coast  use  their 
own  local  mean  lime. 

The  Chinese  at  most  places  use  an  approxi- 
mate apparent  sun  time,  obtained  from 
sun-dials.     O.D. 

Amoy  Custom  House  mean  time.    L.T.S. 

O.D. 


Pckin 


Shaoghai 


7  52  16-2  F. 

8  5  40  F. 
Local  mean  time  should  be  7h.  8m.  8s.  F.    O.D. 

7  57  46*5  F.     Mean  time  for  the  meridian  of  Pagoda  an- 
chorage, about  12  miles  from  Fuchau.  O.D. 
7  37  20  F.       Meridian  of  Hankau,  114*^  20'  0"  E.    O.D. 

7  36  41-7  F.     L.T.S. 

8  9    2  F.        This  is  local  mean  time  of  the  Chinese  town 

of  Zingtzu,  known  to  foreigners  as  New- 
chwang.  The  real  Newchwang  is  30 
miles  to  the  north-east.  O.D. 
The  meridian  used  is  that  of  the  Custom 
House  flagstaflF,  122°  15'  30"  E.  This 
has  recently  been  corrected  to  122°  14'  0" 
£.    A  time  gun  is  fired  weekly  at  noon. 

7  45  54  F.        This  is  local  mean  time  used  by  foreigners 

in  Pekia  and  railtvays  in  North  China. 
The  telegraph3  do  not  appear  to  keep  a 
uniform  time.  It  is  not  Pekio,  Tienttdn, 
Shanghai,  nor  apparent  time.     O.D. 

8  5  43-2  F.     (Zikawei  Obiervatory  time).     O.D. 
8     5  5C'7      is  Shanghai  mean  time.     L.T.S. 
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CniKA  (continued) —       h.  n.  ■. 
Swatau  7  46  55  F. 

Tientoia  7  49  12  F. 


Cochin  Chixa- 
Saigon 


16  56  F. 


Tongking,  Haifong      7    4  395  F. 
Colombia  (Republic  oO  4  56  16  4  S. 


Congo  Free  State        1    0    0  F. 
Corsica — 

Ajaccio  0  25  36  F. 


Costa  Rica 

Cuba — 
HavBDa 


CnRA9A0 
Cyprus — 
Nlco^ia 


Denmark 
Ecuador — 
Guayaquil 


St.  Elena 


5  36  13-13  S. 


Swatau  mean  time.    L.T.S. 

Naval  school  time.  The  Tieotsia  Town 
Hall  clock  should  be  7h.  47m.  F.  The 
civil  time  is  determined  by  the  municipal 
chronometer,  from  which  the  community 
may  every  Saturday  set  their  watches. 
This  chronometer,  however,  has  some- 
times been  known  to  have  an  error  of 
three  minutes.    O.D. 

This  refers  to  the  meridian  of  Saigon.  This 
time  is  used  in  Lower  Laos,  Cambodia, 
Annam.    O.D. 

Haifong  mean  time.    L.T.S. 

This  is  Bogota  time,  and  is  used  at  the 
principal  towns.  For  certain  smaller 
towns  apparent  solar  time  is  in  use. 
After  December  1,  1898,  it  is  expected 
that  Bogota  time  will  be  used  throughout 
the  Republic.    O.D. 

A  variation  of  fifteen  minutes  in  the  public 
clocks  of  Bogota  is  n'^t  rare. 

Throughout  the  territory.    O.D. 

Time  in  Corsica  is  measured  as  that  of  the 
meridian  6°  24'  12"  east  of  Paris,  which 
corresponds  to  the  Citadel  Lighthouse  of 
Ajaccio.    O.D. 

This  is  San  Jose  mean  time,  and  is  used 
for  all  purposes.    O.D. 


5  28  50*45  S.  This  refers  to  the  meridian  of  the  observa- 
tory. For  contributions  to  the  Bulletin 
of  international  meteorological  obser- 
vations, a  difference  of  oh.  30m.  Os.  S.  is 
used.    O.D. 

5h.  29m.  23*578.  mean  time  of  the  meridian. 
L.T.S. 

Curayao  mean  time.    L.T.S. 


4  35  46*9  S. 
2  14    OF. 

1  0    OF. 

5  24  15  S. 


5  24     3  S. 


This  is  the  time  adopted  at  the  stations 
of  the  Eastern  Telegraph  Company  in 
Cyprus.     O.D. 

I.T.B. 

(It  may  be  noticed  that  this  is  Oh.  24m.  158. 
fast  on  New  York.)  This  time  is  used 
by  I  he  Central  at.d  South  American 
Telegraph  Company  stations  in  Ecuador. 
O.D. 

OD. 
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Egypt 


Alexandria 


Port  Said 
Falkland  islands 
Fiji— 

Suva 
Formosa 
France 


Gambia — 
Bathurst 


b.   m.      •. 
•J     5    8-9  F. 


2     4  30-5  F. 


1  59  33  F. 

2  9  is  F. 

3  51  24  S. 

11  55  44  F. 
9  0  OF. 
0     9  21  F. 


1     6    OS. 


Germany  1    0    0  F. 

Potsdam  Observatory  0  52  15*4  F. 

Strassburg  Observa- 
tory 0  31  47  F. 
Gibraltar                      0  21  2.3  S. 


Gold  CJoast — 
Accra 


0    0  4G  S. 


This  is  the  local  meaD  time  of  the  Abbasizch 
observatory.  It  is  used  in  Cairo,  on  the 
Nile,  and  by  railways  and  telegraphs. 
O.D.    See  Alexandria. 

A  time  ball  drops  to  show  mean  noon  at 
the  Great  Pyramid.  This  is  the  official 
time  for  Egypt.    O.D. 

The  time  ball  drops  a  second  time  for  mean 
noon  at  Alexandria.    O.D. 

L.T.S. 

O.D. 

O.D. 

I.T.B. 

I.T.B.     Paris  mean  time. 

The  Standard  of  April  7,  1898,  says, 
"  Lately  the  French  Chamber  of  Deputies 
has  passed  a  law  which  probably  will  be 
approved  by  the  Senate,  the  text  of 
which  is,  *  The  legal  time  of  France  and 
Algeria  is  the  time  which  is  9m.  21s* 
slow  on  Paris  mean  time.* "  Paris  mean 
time  is  used  by  telegraphs  and  railways, 
but  real  railway  time  is  about  5m.  slower 
than  this,  or  55m.  slow  on  Central  Euro- 
pean time.  Also  generally  the  clocks 
inside  stations  are  5m.  slow  on  those 
outside,  theEe  latter  showing  Paris  mean 
time.  Some  years  ago  there  was  a 
difference  between  town  time  and  rail- 
way time,  but  this  distinction  between  a 
local  mean  time  and  Paris  mean  time 
is  disappearing,  and  it  is  only  at  places 
without  stations  that  the  former  is 
sometimes  observed.  The  times  of  hand- 
ing in  and  receipt  of  telegrams  are  usually 
marked. 

Clocks  are  regulated  weekly  by  the  time 

kept  at  the  telegraph  station.    O.D. 
I.T.B.     Used  generally. 


At  10  a.m.  daily  a  telegraph  signal  is  re- 
ceived from  Greenwich.    O.D. 

Used  throughout  the  Gold  Coast.  This  is 
corrected  every  day  by  telegraph  from 
Greenwich, and  transmitted  to  all  Groyern- 
ment  telegraph  offices.    O.D. 
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Gbbat  Britain 


Greece 
Guadeloupe 


Guatemala 

Guiana,  British 
(Demebara) — 
George  Town 


Greenwich  mean  time  is  the  standard  time,  and  is  with 
rare  exceptioos  used  for  all  purposes.  Amongst  these 
exceptions  we  find  residents  in  Ganterhury  using  a  time 
ahout  four  minutes  fast  on  Greenwich,  and  clocks  at 
certain  railway  stations  are  sometimes  one  or  two 
minutes  fast.  "Apparent  Greenwich*'  and  sometimes 
"  local  sun  "  time  are  used  in  connection  with  regulations 
relating  to  lamp-lighting.  See  Ireland. 
h.   m.    a. 

134  53-7  F.    Meridian  of  Athens.    I.T.B. 

4  4  0  8.  This  approximate  local  time  is  regulated 
by  occasional  observations.  The  West 
Indian  and  Panama  Canal  Company  use 
Demerara  time,  and  the  Cie  Fran9ai8e 
des  Cables  Tdl^graphiques  that  of  San- 
tiago de  Cuba.    O.D. 

it  2  8  S.  Used  for  all  purposes  throughout  the 
Republic.    O.D. 


3  52  39-5  S. 


3  52  46  S. 


Guiana,  Dutcu— 

Paramaribo 

3  40  35  S. 

Hawaii 

10  30    0  S. 

Hejaz 

1  55  5G  F. 

Herzegovina 

1    0    OF. 

Honduras,  British— 

Belize 

5  52  47  S. 

Hungary 

1     OOF. 

Iceland — 

Reykjavik 

1  27  34  S. 

India 

In  towns  ac 

This  is  post  office  mean  time,  and  is 
used  throughout  the  colony. 

is  given  as  the  time  adopted  by  the  West 
Indian  stations  of  the  West  India  and 
Panama  Telegraph  Company.    O.D. 

L.T.S.     Paramaribo  mean  time. 
Called  standard  time.    O.D. 
See  Turkey.    I.T.B. 
LT.B. 

The  clock  over  the  Court  House,  usually 
regulated  by  the  time  kept  by  ships  in 
the  harbour,  is  the  one  referred  to  by  the 
public  and  public  offices.    O.D. 

I.T.B. 


O.D. 
In  towns  and  villages  in  many  parts  of  India,  local  and 
other  time  is  announced  by  clocks  strikiug,  gongs,  bells, 
guns — these  signals  being  given  from  churches,  treasury 
buildings,  forts,  telegraph  offices,  etc.  Local  time  is 
determined  for  each  place,  where  there  is  a  Government 
telegraph  office,  with  reference  to  its  meridian,  as  so  many 
minutes  (the  nearest  minute  to  the  exact  time  being 
taken)  in  advance  of  or  behind  the  mean  time  of  the 
Madras  Observatory,  which  has  been  adopted  as  the 
standard  time  for  the  whole  of  India.  This  time  is  tele- 
graphed daily  from  Madras  to  every  telegraph  office. 
Section  XII.  of  the  *  Indian  Telegraph  Guide,'  published 
in  Calcutta,  consists  of  a  closely  printed  table  extending 
over  forty-nine  pages,  showing  the  difference  between 
Madras  time  and  local  mean  time  for  all  Government 
telegraph  cffices  in  India. 


CIVIL  TIMB. 


IBl 


India  (continued) — 


Ajmere — 
Merwara 

Baluchistan - 

Qaetta 
Bengal — 

Calcutta 


Series  A. 

5 

.      B. 

5 

„    c. 

6 

.,      D. 

5 

n      E. 

5 

Madras  time  is  used  on  throagh  lines  of  railway,  and  in 
recording  the  time  of  despatch  of  foreign  telegraphio 
messages.  For  all  other  ordinary  public  and  official 
transactions,  as  well  as  private  business,  local  time  is 
employed.  To  this,  however,  there  appear  to  be  excep- 
tions, as  in  Rajputana,  Delhi,  Umballa,  Simla,  etc.,  where 
Madras  time  is  employed  for  all  purposes.  O.D. 
The  determinations  of  the  difference  between  Madras  time 
and  Greenwich  mena  time  are  as  follows : — 
h.   m.       0.  s. 

20  59-750      ±0155 
20  59-010      ±0-163 
20  59-115      ±0-0227 
20  59-233      ±0-127 
20  59-421      ±0-125 
Series  C.  is  the  most  recently  determined,  and  probably  the 
most  accurate.    (Meteorological  reporter  to  the  Govern- 
ment North- West  Provinces  and  Ondh.) 
The  Director  of  the  Madras  Observatory  gives  5b.  20m.  59'4s. 
F.  as  the  most  correct.    O.D. 

Madras  time  is  used,  but  at  the  Ajmere  Observatory  the  time 
used  is  22m.  later  than  this.     O.D. 
lu    m.      s. 
5  20  59*4  F.    Madras  or  railway  time.     O.D. 

5  53  20-77  F.  This  time  is  in  ordinary  use  at  Bankura, 
Bhagalpur,  Burdwan,  Darjiling,  Dinaj- 
pur,  Hooghly,  Howrah,  Jalpaiguri,  Jes- 
sore,  Khulna,  Malda,  Midnapore^ 
Murshidabad,  Nadiya,  Rajshahi,  the 
Twenty -four  Pargands. 

Madras  time  is  used  for  railways  and  tele- 
graphs. It  is  also  used  by  the  public  at 
Cbamparan,  Darbhanga,  and  possibly 
other  places. 

A  local  mean  time  is  also  in  use.    O.D. 


Bombay,     Colaba 
Observatory 

Central  Provinces - 

Nagpur 
Goorg^ 

Merkasra 
Hyderabad 

Karachi 

Karikal      (French 

India) 
Lucknow 


4  51  15*7  F.     L.T.S.    This  is  local  mean  time  used  at  the 

observatory. 

Madras  civil  time.    5h.  20m.  59-4s.  F.    O.D. 

5  2  57  F.    O.D. 

Madras  or  railway  time  used  in  Government  offices,  but 
local  Amraoti  time  is  lOm.  S.  on  this.     O.D. 

4  27  52  F.       L.T.S. 

5  21    5-6  F.     Madras  time.    O.D. 

Madras  time  used  by  railways,  telegraphs,  and  for  public 
afifdirs.    O.D. 
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India  (continued)^ 

Madras 
Nepal 


North-Weat    Pro- 
vinces— 
Allahabad 

Oudh 
PaDJiin  (Goa) 

Pond  ich  try 

(French  India) 
Raj  pu  tana 

Ireland 
Italy 


Jamaica 
Japan 


Java — 
Bat  a  via 


Tanj  >ng  Priok 

Surabaya 
Korea 
Lagos 


Leewakd  Islands- 
Antigua 


Madaqascau — 
Antananarivo 

Tamatavc 
Malta 

Martinique 


b.    BL       ■. 

5  20  59-4  F.    See  India. 
At  EatmandUf  the  capital,  there  are  neither  railways  nor 
telegraphs,  and  its  longitude  has  not  been  accurately 
determined.    O.D. 


Madras  time  used  by  railways,  telegraphs,  and  for  public 

affairs.    O.D. 
See  Allahabad.    (Madras  time.) 

4  55  28*12  F.   This  is  official  time.  The  West  of  India  Por- 

tuguese railway  use  Madras  time.    O.D. 

5  21    5-6  F.      Madras  time.     O.D. 

Madras  time  for  railways,  telegraphs,  and  public  affairs. 
(Local  time  is  therefore  not  in  use.)    O.D. 


I.T.B. 

Since  November  1,  1893,  the  hours  are 
counted  consecutively,  one  to  twenty- 
four,  from  midnight.    O.D. 

This  time  is  used  throughout  the  island. 
O.D. 

Since  January,  1888,  this  time  has  been  used 
for  all  purposes.  It  is  regulated  daily  by  a 
time  signal  sent  to  all  telegraph  stations. 

For  towns  in  Java  and  the  Dutch  East 
Indies,  local  mean  time  is  used.  For 
the  railways,  Batavia  time  is  kept  for 
West  Java,  Samarang  time  for  Mid- Java, 
an<l  Surabaya  time  for  East  Java.     O.D. 

L.T.S.    Tanjong  Priok  mean  time. 

L.T.S.     Surabaya  mean  time. 

IT.B.    O.D. 

A  time  signal  is  obtained  daily  by  tele- 
graph. The  time  shown  by  the  station 
clock  is  Oh.  14m.  Os.  F.    O.D. 

The  time  used  is  that  shown  by  the 
cathedral  clock  in  the  city  of  St.  John, 
which  is  regulated  by  a  daily  telegraph 
signal  from  British  Gliiana,  which  is  said 
to  be  Ob.  14m.  49s.  fast  on  Antigua. 
O.D.    See  Guiana,  British. 

3  10     7  F.       The  meridian  is  that  of  the  Observatory, 
15°  11'  30"  E.  of  Paris. 

3  17  41  F.       O.D. 

1     0    0  F.       or    Central    European    mean    time    since 
November  1, 1894.     O.D. 

4  4  44  S.        Meridian  of  the  St.  Pierre  lighthouse.    O.D. 


0  25  22  S. 

1  0    OF. 


7  10-41  S. 


i)    0    0  F. 


20  F. 


7     7  32-6  F. 
7  ;iO  57-4  F. 
*)     0    OF. 
0  13  43  F. 


4  20    0  S. 
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Mauritius — 
Port  Louis 


Mexico — 
Mexico 


Mexico 

Tampico 
Vera  Cruz 

MlQUELON 

Natal 

Netheblands 
(Holland) 


Amsterdam 
Flushing 
Hellevoetsluis 
Nieuwe   Diep 

lemsoord) 
Rotterdam 
New  Caledonia 


Newfoundland— 
St.  John's 


(Wil- 


h.  m.     t. 

3  50  12-6  F.     Meridian  of  the  Royal  Alfred  Observatory. 

O.D. 
The  railways  keep  a  time  5m.   behind  that  shown  by 
the  cathedral  clock  in  Mexico,  and  this  is  telegraphed 
every  morning  to  the  stations  on  the  line. 

6  36  31*56  S.  Longitude  of  the  Central  Meteorological 
Observatory  at  Mexico,  and  is  the  time 
kept  on  Mexican  railways.    O.D.. 

6  35  OS.  Statement  by  the  Mexican  TelegrapJ^ 
Company.  j 

6  15     OS.        Ditto  ditto.  '  ' 

6  24    OS.        Ditto  ditto. 

3  44  44  S.        O.D. 

2  0  0  F.  Throughout  the  colony,  regulated  by  a 
signal  from  Durban.    O.D. 


Greenwich  mean  time  for  railways,  tele- 
graphs, and  post.  Many  places  use  Am- 
sterdam mean  time,  which  is  approxi- 
mately 20m.  fast  on  Greenwich.  Some 
places  use  Greenwich  mean  time  or  their 
own  local  time.    O.D. 

Amsterdam  mean  time.    L.T.S. 

Flushing  mean  time.     L.T.S. 

Hellevoetsluis  mean  time.     L.T.S. 

Nieuwe  Diep  mean  time.     L.T.S. 
Rotterdam  mean  time.     L.T.S. 
O.D.    This  is  stated  as  being  Ih.  12m.  Os.  F. 
on  Queensland.     See  Australia. 

This  is  used  for  all  purposes  throughout 
the  island,  including  telegraph  offices, 
excepting  that  of  Heart's  Content,  which 
uses  its  local  time  of  3h.  33m.  33s.  S. 
on  Greenwich  mean  time,  and  is  obtained 
by  signal  from  London.  AH  foreign 
cable  business  is  transmitted  from  Heart's 
Content  with  Greenwich  time.    O.D. 

St.  John's  mean  time.    L.T.S. 


0  10  39  F. 
0  14  23-2  F. 
0  16  30-7  F. 


0  19     6-4  F. 
0  17  59-1  F. 
11     5  48  F. 


30  49-5  S. 


3  30  43  1  S. 


New  Guinea,  British 

Daru 

9  32  52  F. 

Mouth    of    Mambari 

i 

river 

9 

52 

8F. 

Port  Moresby 

9 

48  36  F. 

Samarai 

10 

2 

39  F. 

New  Guinea,  Dutch 

New  Zealand 

11 

30 

OF. 

Nicaragua 

5 

45 

10  S. 

Local  mean  time.    See  Java. 

This  has  been  in  use  since  1868.    O.D. 

This  is  based  on  the  longitude  of  Managua. 
It  is  used  between  11®  15'  44"  N.  lat.  to 
12*^  46'  0"  N.  lat.,  and  84*^  22'  37"  W.long. 


]84 


CIVIL  TIME. 


Norway  1    0  0  F. 

Obanob  Free  State  1  30  OF. 
Persia — 

Teheran  3  26  OF. 


Peru — 
Arequipa 


4  4G  12  S. 


Cable  compinies  4  46  30  S. 

Central  Railway 

Lima  5    8    9  S. 

Pficasmayo 

Paita  Railway  5  28    OS. 

Southern  Railway 


Trujillo. 

Pescadores  9    0    0  F. 

PniLiPprxE  Islands  - 

Manila  8    3  52  F. 


to  87®  12'  31"  W.  long.  In  this  i 
find  the  principal  telegraph  offices- 
Managua,  Granada,  Siin  Juan  del  Sur» 
LeoD,  Chinandega,  Corinto,  Metagalpa^ 
El  Orotal,  San  Carlos,  El  Castillo.  On 
the  Atlantic  coast  (Greytown,  Blue6eld» 
Cape  Gracias  di  Dios)  the  local  time 
depending  on  longitude  is  used.  An 
official  time  is  not  strictly  observed.  O.D. 

Since  June  29, 1894.    CD. 

Regulated  by  the  Cape  Town  signaL 

This  local  mean  time  for  Teheran  is  kepi 
on  the  Indo-European  telegraph  system, 
and  is  practically  the  same  for  all  stations- 
on  the  north-south  line  to  Bushir.  It 
is  regulated  by  a  time  signal  received' 
daily  from  Greenwich.  Local  mean  time 
is  also  kept  for  Meshed  and  Ispahan. 

The  Persians  keep  sun  time,  watches  being 
set  at  sunset.  In  Teheran  there  is  a  mid- 
day gun  fired  by  the  time  shown  on  a 
sun-dial.  The  tramway  company  keep 
gnn-time.  The  railway  trains  start  when 
full  or  when  required. 

Persian  telegraphists  do  not  give  time  of 
issue  or  receipt  of  telegrams.    CD. 

As  this  is  determined  by  primitive  methods 
it  may  occasiooally  be  in  error  one  or 
two  minutes. 

This  is  the  time  kept  in  the  offices  of  the 
WeBt  Coast  of  America  Telegraph  Com- 
pany at  Callao,  Lima,  and  Mollendo.  See 
Chile. 

Mean  Lima  time.    O.D. 

The  meridian  is  that  of  the  cathedral 
tower  in  Lima.    CD. 

Time  taken  from  steamers  and  by  tele- 
graph.   CD. 

Time  comes  by  cable  from  New  York,  and 
is  then  corrected.    O.D. 

Arequipa  time  is  used  on  the  southern  rail- 
ways which  extend  from  Mollendo  to 
Puno  on  Lake  Titicaca  to  Sicuani.  This 
time  is  used  in  Mollendo,  and  probably 
at  other  places  on  the  line.     CD. 

Time  taken  from  steamers  and  by  tele- 
graph.    O.D. 

I.T.B. 

Manila  mean  ti  r.c.    L.T.S. 
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POBTUGAL — 
LUbOD 


h.   m.      B. 

0  36  44-68  S. 


This  is  the  time  at  the  Tapada  Roya 
Observatory.  It  is  also  telegraph  time. 
Railway  clocks  show  a  time  five  minutes 
slow  on  this.  In  the  country  towns  a 
rough  local  time  is  kept. 
RiuiaoN  3  43  20  F.    The  railway  keeps  a  time  10m. .  slow  on 

this. 
Rhodesia  1  30    OF.       Regulated  by  the  Gape  Town  signal. 

RuiiANiA  2    0    0  F.       O.D.    For  telegraph  purposes  the  meridian 

of  Bucharest  is  employed.     I.T.B. 
Russian  Empire  (Russia,  Finland,  Caucasus,  Siberia,  Turkestan) 

Thnmghout  the  Russian  Empire  local  mean  times  are  used 
at  observatories,  for  a  complete  list  of  which  Eee  '  Resumes 
Mensuels  et  Annuels  des  Observations  Meteorologiques/ 
ann^  1895.  For  telegraphic  purposes  in  Russia,  St. 
Petersburg  mean  time  is  used.  O.D. 
The  followins:  are  examples  of  local  mean  time  employed  in 
the  Russian  Empire : — 
L.T.S. 


O.D. 

Helsingfors  mean  time.    L.T.S. 

O.D. 

O.D. 

L.T.S. 

L.T.S. 

O.D. 

Riga  (Sailors'  Home  mean  time). 

Tolytechnique  House  time.    L.T.S. 

Pulkova  Observatory  mean    time.     From 

the  longitude  of  St.  Petersburg,  30°  18'  22" 

E.,  it  becomes  2h.  Im.  13-4s.  F.    L.T.S. 
O.D. 
O.D. 
O.D. 
L.T.S. 
L.T.S. 

Meridian  of  St.  Thomas.    O.D. 
This  is  local  time,  but  the  ball  at  the  time 

office  drops  at  Ih.  Om.  Os.  P.M.  Greenwich 

mean  time. 
Long.  5*^  42'  25"  W.  approx.    L.T.S. 

„     5<^  42'  42"  W. 

„     5<'42'30"W.     This  is  the  longitude 

of  Ladder  Hill  Observatory,  and  is  used 

for  local  time. 
Long.  5°  40'  28"  W.      In  some  Admiralty 

charts. 
Long.  5°  43'  55"  W.  Admiralty  chart,  189?. 
The  difierence  between  the  two  latter  in  time 

is  13-88.    O.D. 

O     . 


Abo 

1  29    9  F. 

CharKow 

2  24  58-8  F. 

Ekaterinburg 

4     2  329 

Helsingfors 

1  39  48-5  F. 

1  39  49-2  F. 

Irkutsk 

G  57  15 

Kronstadt 

1  59     3-6 

l^icolaeff(BUck 

sea)    2     7  539  F. 

Favlosk 

2     1  54-7  F. 

Riga 

1  36  22  F. 

1  36  28  F. 

St,  Petersburg 

2     1  18-7  F. 

2     1     4-7  F. 

Tashkent 

4  37  10-8  F. 

Tiflis 

2  59     5-7  F. 

Uleaborg 

1  42    2  F. 

Vladivostok 

8  47  33-5  F. 

4St.  Cboix 

4  19  43  S. 

St.  Helena 

0  22  50  S. 

.   No.  ir.— February,  1899.] 
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St.  John  (West 

h.    m.    0. 

Indies) 

4  19  43  S. 

Meridian  of  Sfc.  Thomas.    O.D. 

St.  Lucia — 

Castries 

4    4    OS. 

L.T.S. 

4    4     IS. 

O.D. 

St.  Paul  de  Loanda 

0  52  53-7  P. 

St.  Paul  de  Loanda  mean  time.    L.T.S. 

St.  Piebre 

3  44  44  S. 

O.D. 

St.  Thomas 

4  19  43  S. 

Meridian  of  St.  Thomas.    O.D. 

Sam;.  A 

11  26  59-7  S. 

This  is  local  mean  time  determined   by 
observation     at     Ruge*s    Wharf,    Apia 
harbour.    O.D. 

Senegal,  French — 
Dakar,  West  Africa 


Sebyia 
Seychelles — 

Port  Victoria 
SlAM — 

Bangkok 


Sierra  Leone- 

Freetown 
Spain 


1  9  42  S.  This  return  was  furnished  by  Captain  S. 
Harvard,  of  the  French  ship  Hiroine^ 
who  also  gave  the  longitude  of  Dakar  as 
19°  45'  35"  west  of  Paris.  It  is  only  used 
in  the  colony  of  Senegal  proper.  O.D. 
The  telegraphs  employ  the  mean  time  of 
the  meridian  of  the  roadstead  of  Dakar. 
LT.B. 
Meridian  of  Belgrade.    I.T.B. 

3  41  49*44  F.  O.D. 

6  41  58-4  F.  This  refers  to  the  meridian  of  the  old  flag- 
staff at  the  palace,  Bangkok.  Time  is 
wired  daily  to  telegraph  stations.  The 
railway  uses  this  time,  but  regulates  its 
clocks  five  minutes  behind  it.     O.D. 

0  52  58-3  S.     O.D. 
Official  time  is  determined  by  the  meridian  of  each  locality. 

Railway  time  is  that  of  Madrid,  and  therefore  an  exception 

to  the  general  rule.     O.D. 
The  telecrraphs  also  use  Madrid  time. 


L.T.S. 


Algeciras 

0  21  43 

O.D. 

Barcelona 

0    8  38  F. 

O.D. 

Bilbao 

0  11  42  S. 

Cadiz 

()  25  10  S. 

O.D. 

0  24  49-G  S. 

For  San  Fernando. 

Cartagena 

0     3  59  S. 

O.D. 

Ferrol 

0  32  51  S. 

O.D. 

Madrid     and    the 

railways 

0  14  45  S. 

O.D. 

Malaga 

0  17  44  g. 

O.D. 

Seville 

0  23  58  S. 

O.D. 

Toledo 

0  10     8  S. 

O.D. 

Valencia 

0     1  29  S. 

0.1). 

Valladolid 

0  18  52  S. 

O.D. 

Straits        Settlk- 

ments— 

Penang 

0  41  22  F. 

O.D. 

Singapore 

6  55  25*05  F. 

O.D. 
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Sumatra 
SuNDA  Islands 

SWBDBN 

switzbbland 
Stria — 
Beirut 


Tasmania — 

Hobart 
Tonga — 

Nukualofa 


Transvaal 
Trinidad 


0  14  F. 
0    OF. 


Local  mean  time. 
Local  mean  time. 
O.D. 
LT.B. 


See  Java. 
See  Java. 


82J°  to  97.]° 


97i°  to  1121° 


OF. 
2-5  S. 


Tripoli 

1  55  56  F. 

Tunis 

0    9  21  F. 

TUKKEY 

1  55  56  F. 

2     0    0 

United  States— 

East  coast  to  82r 

5     0    OS. 

112J°  to  west  coast         8    0    0  S. 


The  ordinary  reckoning  used  in  Mohammedan  countries. 
Twelve  o'clock  is  at  sunset,  which  is  the  beginninz  of  the 
day,  and  two  periods  of  twelve  hours  pass  till  next  sun- 
set, when  the  watch  is  set  backwards  or  forwards  according 
to  the  season.  The  observatory  at  Beirut  uses  its  mean 
time,  2h.  21m.  538.  ±  2s.  F.    O.D. 

Telegraphs  and  the  Beirut-Damascus  Railway  do  not  keep 
accurate  time. 

10  0    OF.        Since  August  23, 1895.    O.D. 

11  40  48*12  F.  This  is  a  local  mean  time  kept  throughout 

the  kingdom.  This  time  is  verified  by 
the  chronometers  of  men-of-war,  mail 
steamers,  and  by  meridian  altitudes.  0.  D. 

The  longitude  of  Nukualofa  town  fiagstafif 
is  175°  12'  3"  \V.,but  because  all  bnsiuess 
relations,  with  the  exception  of  Sam<a, 
are  in  east  longitude,  east  longitude  tiiue 
for  the  day  of  the  week  and  month  are  ke^t. 

O.D. 

This  is  local  mean  time  for  the  meridian  of 
Port  of  Spain.  The  accuracy  with  which 
it  is  kept  depends  upon  comparieons  wiih 
a  regulator  and  a  ship's  chronometer,  and 
it  is  not  great.     O.D. 

Like  Turkey.     J.T.B. 

LT.B.     This  is  Paris  time.    O.D. 

LT.B. 

O.D. 


Eastern  time.  Maine,  New  Hampshire, 
Vermont,  Massachusetts,  Connecticut, 
New  Yofk,  Rhode  Island,  New  Jersey, 
Pennsylvania,  Maryland,  Virginia,  N. 
Carolioa,  S.  Carolina,  Georgia,  Florida. 

Central  time.  Minnesota, Wisconsin,  Michi- 
gan, Iowa,  Illinois,  Indiana,  Ohio,  Mis- 
souri, Kentucky,  Tennessee,  Arkausas, 
Mississippi,  Alabama,  Louisiana. 

Mountain  time.  Montana,  Dakota,  Wyo- 
ming, Nebraska,  Utah,  Colorado,  Kansas, 
Arizona,  New  Mexico,  Texas. 

Pacific  time.  Washington,  Oregon,  Idaho, 
Nevada,  California.    L.T.S. 

The  time  of  "handing  in"  is  not  stated  cd 
telegrams.    LT.B. 

0  2 


6    0    OS. 


7    0    OS. 


188 


CIVIL  TIME. 


DlVIDINO  P0IHT8. 
On  the  time  used  for  city  or  local  purposes  at  Dividing  Points  between  the 
standard  time  sections  in  the  United  States  and  Canada.    G.T.  =  Central  Time ; 
M.T.  =  Mountain  Time ;  P.T.  =  Pacific  Time ;  E.T.  =  Eastern  Time.    The  names 
of  states,  etc.,  are  abbreviated  in  the  usual  manner. 


Between  Central  and  Mountain  Sections. 


Alliance,  Neb.  ... 
Brandon,  Man.  ... 
Dodge  City,  Kan. 
Ellis  Kan. 
El  Paso, Tex.  ... 
Holyoke,  Colo.  . . . 
Hoisington,  Kan. 
Long  Pine,  Neb. 


Barstow,  Cal.  ... 
Dc'roing,  N.M.  . . . 
DjudU,  B.C.  ... 
E.  Spokane,  Wash. 


M.T.  locally. 
CT.      „ 
C.T.  for  city. 
CT.  locally.' 
M.T.      „ 
CT.       „ 
CT.       „ 
CT.       „ 


Mandan,  N.  Dak. 
McCjok,  Neb.  ... 
Minot,  N.  Dak. 
North  Platte,  Neb. 
Oakley,  Kan.    ... 
Portal,  N.  Dak. 
Phtllipsburg,  Kan. 
Texline,  Tex.    ... 


Between  Mountain  and  Pacific  Sections. 


M.T.  locaUy. 
M.T.       „ 
P.T.       „ 
M.T.       „ 


Hope,  Idaho 
Huntington,  Oregon 
Mojave,  Cal. 
Ogden,  Utah     ... 


Between  Eastern  and  Central  Sections. 


.Asheville,N.C.... 
Ashley  Junction,  S.C 
Atheos,  Ga. 
Atlanta,  Ga.      ... 
Augusta,  Qa.     ... 
Benwood,  W.  Va. 
Bristol,  Tenn.    ... 
Buffalo,  N.Y.     ... 
Butler,  Pa. 
Columbia,  S.C.  ... 
Corry,  Pa. 

Detroit,  Mich.   ... 

Local  time  is 
Dunkirk,  N.Y... . 
Erie,  Pa. 

Fort  William,  Ont. 
Foxburg,  Pa.     ... 
Franklin,  Pa.    ... 
Odinesville,  Ga.,  city 
time. 


...    E.T.  locally. 
...     E.T.       „ 
...     CT.  for  city. 
...     CT.      „ 
...     E.T.      „ 
...     E.T.  locally. 
...     E.T.       „ 
...     E.T.  for  city. 
...     E.T.  locally. 
...     E.T.      „ 

E.T. 

iC.T.  legal 

(  time 
28m.  fast  on  CT. 
...  E.T.  for  city. 
...  E.T.  „ 
...  CT.  „ 
...  E.T.  „ 
...  E.T.  „ 
uses  mean  local 


M.T.  locally. 

M.T.  „ 

CT.  „ 

CT.  „ 

M.T.  „ 

CT.  „ 

CT.  .. 

M.T.  „ 


P.T.  locally. 
P.T.        ^ 
P.T.        „ 
M.T.       ,. 


Jamestown,  N.Y.        ...  E.T. 

Kane,  Pa.         E.T. 

Kenova,  W.  Va.  ...  CT. 

Mount  Jewett,  Pa.      ...  E.T. 

Oil  City,  Pa E.T. 

Parkeraburg,  W.  Va.    ...  E.T. 

Pittsburg,  Pa.  ...  E.T. 

Port  Huron,  Mich.       ...  E.T. 

St.  Thomas,  Ont.        ...  E.T. 

Salamanca,  N.Y.  ...  E.T. 

Salisbury,  N.C  ...  E.T. 

Sarnia,  Ont E.T. 

Sault  Ste.  Marie,  Mich.  CT. 

Sault  Ste.  Marie,  Ont.  E.T. 

Sheffield  Junction,  Pa.  ^.T. 

Union  City,  Pa.  ...  E.T 

Washington,  Pa,         ...  E.T. 

West  Clifton  Forge,  Va.  E.T. 

Wheeling,  W.  Va.       ...  E.T. 
Windsor,  Ont.  (see  Detroit). 

Clifton  Forge,  Va.       ...  E.T. 


locally. 


for  city. 


locally. 

city, 
locally. 


for  city, 
locally, 
for  city. 

locally. 


The  railroads  meeting  or  passing  through  the  above  places  use  at  least  two  times 
differing  by  an  hour,  one  for  the  westward-bound  trains,  and  the  other  for  those 
bound  eastwards.  At  El  Paso,  Tex.,  where  lines  converge  from  various  directionp, 
there  are  four  kinds  of  railway  time :  CT.  for  the  Southern  Pacific-Atlantic 
System,  Texas  and  Pacific ;  M.T.  for  the  Atchison,  Topeka,  and  Santa  Fe ;  P.T. 
for  the  Southern  Pacific-Pacific  System ;  City  of  Mexico  time  for  the  Mexican 
Central. 
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There  are  but  few  points  of  importance  where  mean  solar  time  is  used  in 
the  United  Stater.  It  is  used  at  Detroit,  Michigan  (population  200,000).  and 
Savannah ,  Gbu  (population  44,000).  There  are  also  a  few  points  mostly  in  Ohio, 
Indiana,  and  Michigan.  For  further  information,  see  '  Travellers'  OfiScial  Quide  of 
the  Railways  and  Steam  Navigation  Lines  ^in  the  United  States,  Canada,  and 
Mexico,'  from  which  the  above  tables  were  taken,  24,  Park  Place,  New  York. 

Ubuguay — 
Monte  Video 


h.     m.       8. 

3   44  49-56  S. 


Windward  Islands — 


Grenada 

4 

6  59-40  S. 

St  Vincent 

4 

5    OS. 

Zululakd 

2 

0    OF. 

This  is  local  mean  time,  and  is  supposed 
to  be  used  throughout  the  country. 
Railway  time  is  about  5m.  slower  than 
this.    O.D. 


This  is  about  the  time.  It  depends  on  a 
periodical  telegram  from  Demerara,  and 
on  the  time  from  ships  of  war  when  the 
clocks  are  set.    O.D. 

Every  day,  excepting  Sundays,  a  tele- 
graphic time  signal  is  received  from 
Durban.    O.D. 


Tables  issued  by  Telegraph  Companies. 

Thetj  may  now  he  different.     See  Pre/ace. 

December  1,  1898. 


1 

Eastern  Tele- 

Indo-European 
TelegiaphCoxn- 

Western  Union 

Place.                                         1  graph  Company, 

Telegraph 

-- 

Ltd.,  July  1,  1897. 
h.  m. 

Oct.*1897.** 
b.    nj. 

Company. 

h.    D. 

Acapulco 

t>  3S  S. 

— 

— 

Accra          

— 

— 

— 

Adelaide 

9    OF. 

9  14  F. 

9  14  F. 

Aden           

.     ,         3    OF. 

— 

3    OF. 

Agra           

— 

5  11  F. 

— 

Akyab        

.     !        6  11  F. 

6  11  F. 

— 

Alexandria            

2    5F. 

— 

1  69  F. 

Algiers       

0  10  F. 

— 

0  11  F. 

Amoy          

8     5F. 

7  52  F. 

7  52  F. 

Amsterdam            

!            ___ 

— 

0  19  F. 

Assunoion 

3  50  S. 

— 



Athens        

1  35F. 

— 

1  34  F. 

Auckland 

11  23  F. 

11  32  F. 

Augusta,  Ga 

.     ,            — 

— 

6    OS. 

Bahia          

.     1         2  52  S. 

— 

2  33  8. 

Baltimnre 

1 

— 

5    0  8. 

Bangkok     

.     '         6  41  F. 

6  41  F. 



Banjoewangie        

Barbados    

7    7F. 

7  37  F. 

— 

3  58  S. 

— 

3  58  8. 

Batavia       

7    7F. 

7    7F. 

Bathurst  (Africa) 

.    ;        1    6S. 

— 

_ 

Bathurst  (New  South  Wales)    . 

1 

9  16  F. 

— 

Belize         

5  53  S. 

— 

5  53  8. 

Bencoelen 

.     ,            — 

0  49  F. 

Benguella 

0  53  F. 

— 



Berlin         

1     OF. 

()  53  F. 

0  53  F. 
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Place. 


Bermada    ... 
Berne 
Brtg  ta 
B  mbay 
B(>Da 

B 'UDJ 

Borneo 

B'>:iton 

Bremen 

B'e«t 

Brisbane    ... 

BriisiM'ls 

But  DOS  Ayres 

Busliir 

Bussora 

Cailiz 

C«iro 

Cnloutta     ... 

Cailau 

Canton 

G>ipe  de  Yerd  islands 

CHpe  Town... 

CHyenne     ... 

Ceara 

Chailostown 

Cliicrtjro 

Clirist^'hurcb,  New  Zealand 

Ghri»iiauia 

Colniubo 

Onception 

Coiihtantinople 

CopAiiliagen 

C*>piapo 

Coqiiimbo    ... 

DHllati,  Texas 

D'l.if^oa  bay 

Denver 

Dctrcit 

Dm- din 

Durban 

Dux'ury     ... 

Fernando  Po 

F!"rence      ... 

Fucliau 

Funfhal 

Giiinsviile  ... 

Galle 

OnIve.>ton    ... 

Gent  a 

G.nrpe  Town  (D 

(Gibraltar    ... 

Grabjim's  Ti)wn 

Great  SjiU  Lake  City  (Utah) 

GiiHtniiila ... 

GnavHquil  ... 

HnlifHX 

Humbiirg    ... 
Havana 

H«Mri*8  Content 
Uobart  Town 


I     Eastern  Tele- 
I  graph  Company. 
',  Ltd..  J  oly  1,1897, 


b.  m. 
4  19  S. 
1     OF. 

4  57  8. 

5  21  F. 
0  10  F. 
0  28F. 
7  39F. 


0  18  S. 

10  OF. 

4  16  S. 
3  23F. 

0  15  8. 

2  5F. 

5  21  F. 
5  8  8. 
7  33F. 

1  40  8. 

1  30F. 

3  29  8. 

2  34  8. 
5  20  8. 
5  60  8. 

11  32  F. 
1    OF. 

19  F. 
52  8. 

OF. 

OF. 
42  8. 
45  8. 


2  12  F. 


20  F. 


3  5:^  s. 

0   21  S. 

1  46  8. 

7  2HS. 

6  2  8. 

5  IJ)  8. 

4  15  S. 

.5  20  S. 

A   3*  8. 

8  r>F. 

Indo-European 
Telegraph  Com- 
pany, Lid., 
Oct.  1897. 


h.  m. 


4  51  F. 


10  12  F. 


3  23F. 
3  11  F. 


5  53  F. 
7  33  F. 


11  32  F. 
5  19  F. 
1  56F. 


11  22  F.   ! 

1 58  F.    : 

4  44  8. 
0  36  F.   , 

8  5F.   ' 

18  8.   ' 

11  22  F. 


5  20  F. 


Weatein  Union 
Tflrgraph 
Company. 


h.  m. 
4  19  8. 
0  29  F. 
4  57  8. 
4  51  F. 


5  0  8. 
0  35F. 
0  18  8. 

0  17  F. 
3  53  6. 


25a 

5F. 

53  F. 

8  8. 


1  40& 

1  13  F. 
8  29  8. 

2  34  6. 

5  0  8. 

6  0  6. 
11  82  F. 

0  43  F. 

4  52  6. 

1  56  F. 
0  50  F. 


45  8. 
OS. 

OS. 
0  8. 


2  2F. 


0  45  F. 


1 

8  8. 

6 

OS. 

6 

0  8. 

0  36  F. 

3  53  8. 

0  21  8. 

(» 

2  8. 

.') 

19  8. 

5 

0  8. 

0  39  F. 

.5 

29  8. 

0  50  F. 


— - 
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1 

!    East«m  Tele- 

lodo-Earopean 

Tttlegtapb  Cum- 

pany.  Ltd.. 

Oa.  1S97. 

h.  m. 

Western  Unloo 

rUce.                                      !  graph  Company, 

Telegraph 



,Ua.,Jttl7 1,1897. 

1 

Company. 

h.  m. 

b.  m. 

Hokitika 

1124F. 

11  24  F. 

Hong  Kong 

.. 

...     ,        8    5F. 

7  36F. 

7  86  P. 

Honolulu    . . . 

, 

10  31  8. 

— 

10  31  8. 

Houston,  Teia8 

.. 

...     .            — 

— 

6    0  8. 

Ispahan 

— 

3  27  F. 

— 

lYercargill ... 

. 

— 

11  12  F. 

— 

Jamaica      ... 

5    6  8. 

. — 

5    6& 

Jerusalem  ... 

.. 

2  21  F. 

2  21  F. 



Jitomir       ... 

. 

— 

1  55  F. 

— 

Juan  Fernandez 

5  16  8. 

— 

— 

Kabul 

4  57  F. 

— 



Kansas  city 

— 

— 

6    0  8. 

Kertch 

.. 

— 

2  26  F. 



Key  West,  Flo. 

5  26  8. 

— 

5  26  8. 

Kingston  (Jamaies 

I; 

5    7  8. 

— 

5    7  8. 

Kioto 

9    OF. 

— 



Kurrachi     ... 

f)  21  F. 

4  27  F. 



l^jahore 

— 

4  57  F. 

— 

Xarnaca 

2  14  F. 

— 



Xima 

5    8  8. 

— 

5    8  8. 

Xisbon 

0  36  8. 

— 

0  36  8. 

Xoanda 

. 

0  53  F. 

— 

_ 

Hadeira      ... 

1     7  8. 

— 

1    7  8. 

^Madras 

5  21  F. 

5  21  F. 

5  21  F. 

Madrid        ... 

0  15  8. 

— 

0  15  8. 

Malacca 

6  49  F. 

(>  49  F. 



Malta 

0  58F. 

— 

0  58  P. 

Manila        ... 

8    3F. 

8     3F. 

8    3  P. 

Marseilles  ... 

0  10  F. 

— 

0  21  F. 

Manritius   ... 

'         3  50F. 

3  50  F. 

3  50  P. 

Mecca 

2     OF. 

2  40  F. 

— 

Melbourne . . . 

10     OF. 

9  40  F. 

9  40  F. 

Memphis    ... 

— 

— 

1         6    0  8. 

Meu'loza     ... 

4  35  8. 

— 

— 

Mexico        ... 

6  36  8. 

— 

6  36  8. 

MiUn 

— 

— 

0  37  F. 

Milwaukee... 

.. 

— 

— 

1        6    0  8. 

Minneapolis 

— 

_. . 

6    0  8. 

Mobile,  Ala. 

— 

— 

6    0  8. 

Montevideo 

3  45  8. 

— 

H  45  8. 

Montreal    ... 

4  54  8. 

— 

5    0  8. 

Moscow 

— 

— 

2  30F. 

Mossamedes 

.. 

0  49F. 

— 

— 

Moulmeiu  ... 

6  30F. 

'6  30F. 

— 

Mozambique 

2  43F. 

— 

2  43  F. 

Municli 

— 

— 

0  46  F. 

Nagasaki    ... 

9    OF. 

8  40  F. 

8  40  F. 

Nanking     . . . 

— 

7  05  F. 

— 

New  Orleuu.M 

6    0  8. 

— 

6    0  8. 

Newport      ... 

6    4  8. 

— 

5    0  8. 

New  York  ... 

4  56  8. 

— 

5    0  8. 

Nice 

— 

— 

0  22  F. 

Norfolk,  Va. 

— 

— 

5    0  8. 

Odf'ssa 

.. 

2    2F. 

2    2F. 

2    2F 

Otago 

11  23  F. 

— 



Panama 

5  18  8. 

— 

5  18  8. 

Par.i 

2  52  8. 

— 

3  14  8. 

Paranahvbsi 

2  47  8. 

— 



Paris 

OlOF. 

— 

0    9F. 

Pekin 

7  46F. 

7  46  F. 

7  46  F. 
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Place. 

Eastern  Tel». 
gnpb  Company, 

iDdo-Earopean 

Telegraph  Com- 

pwiy.Ltd., 

Oct.  1897. 

Western  Union 
Telegnoh 

Ltd.,  July  1. 1897. 

OompMiy. 

b.  m. 

h.  m. 

b.  m. 

PeD&Dg 

6  42  F. 

6  42  F. 

— 

Penaaoola,  Flo 

— 

— 

6      OS; 

Porim         

3    OF. 

— 

— 

Peroambtioo          

2  20  S. 



2  20  8. 

Perth,  West  Australia     



7  43  F. 

PhiUdelphia         

5    IS. 

— 

5    0  8.. 

Pondicherry          

— 

5  19  F. 

— 

Port  Darwin         

9    OF. 

8  44  F. 

— 

Portland     





8    OS. 

PortNoUoth         

1    8F. 



Porto  Bico 

4  26  S. 



4  26  S. 

Pouna        



4  55  F. 



Pretoria      

1  54F. 



1  54  F. 

Principe     

Proyidence,  B.I 

0  40  F. 







5    0  8. 

Qnebec       

4  45  S. 

— 

5    OS.. 

Quito         

5  13  8. 

— 

5  13  8. 

Bangoon 

6  20  F. 

6  20  F. 

— 

Bio  Grande  do  Sul          

2  52  S. 

~^ 

3  29  B. 

Bio  de  Janeiro      

2  52  S. 

2  52  8. 

Borne          

1    OF. 

— 

0  49F. 

Saigon        

7    6F. 

7    6F. 

St.  Louis 

6    OS. 

— 

6    0  8. 

St.  Paul      



— 

6    0  6. 

St.  Petersburg      

2    IF. 

~~" 

2    IF. 

St.  Thomas            

4  19  S. 

4  19  8. 

StThom€ 

0  26  8. 



St  Vincent  (Cape  de  Venl)       

1  40  8. 

— 

1  40& 

Salonica     

1     OF. 

— 

1  32  F. 

Samarang 

7    7F. 

7  21  F. 



Sandwich  islands 

10  31  S. 

— 

10  31  S. 

San  Francisco       

8    8  8. 

— 

8    0  8. 

8anJo8€     

5  35  8. 



5  35  8. 

Santa  Catharina 

3  13  8. 

3  13  8. 

Santiago  de  Chili 

4  43  8. 



4  43  8. 

Santos        

3    6S. 



3    6  8. 

Savannah    



6    0  8. 

Scio 

2    OF. 



1  44  F. 

Shanghai 

8    5F. 

8    5F. 

8    5F. 

Sierra  Leone          

0  53  8. 

. 



Simla          

5     1  F. 



Singapore 

6  55  F. 

G  55  F. 

6  55  F. 

Smyrna       

2    0  F. 

1  49  F. 

1  49  F. 

Sourabava  

7    7F. 

7  30  F. 



Stockholm 

1  12  F. 

Suakin        

2  29  F. 



2  29  F. 

Suez           

2    5F. 



2  10  F. 

Sukum  Kaloh        

2  44  F. 

Sydney       

10    OF. 

10    5  F. 



Tabriz        



3    5F. 



Tamatave 

3  17  F. 



Tangier      

0  l>3  8. 





Teheran      

3  25  F. 

3  25  F. 



IHflis           

2  59  F. 



Tokio          

9    OF. 



9  18  F. 

Toronto      

5  18  8. 



5     0  8. 

Trieste        

1     OF. 



0  55  F. 

Trinidad 

4    6  8. 

__^ 

4     OS. 

Tripoli        

2    OF. 



0  52  F. 

Truxillo      

5  16& 

— 

5  16  8. 

CIVIL  TIME. 
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I 

EaHern  Tele- 
graph Company, 
Ltd.,  Julj  1,  1897. 


Timia         

Valdiyia     

YaleDtia  (Ireland) 

YalparaibO 

YanootiTer  isbnd 

Venice        

Veia  Crnz 

Vienna        

Vigo  

VilUBeal 

Warsaw      

Washington 
Wellington 

Yeddo         

Yokohama 

Zanzibar     

Zorich        


b.  m. 
0  40  F. 
4  53fci. 

0  418. 

4  46  S. 
8  14  ». 

6  25  8. 

1  OF. 
0  15  8. 
0  36  8. 

5  8  8. 
11  38  F. 


2  87  F. 


lodo-Earopean 
Telegraph  Com- 
pany. Ltd., 
Del.  1887. 


1  24  F. 

11  38  F. 
U  18  F. 


Western  Union 
I     Telegraph 
I     Company. 


b.  m. 
0  40F. 
4  53  Sv 

4  46  8. 

8  OS. 

0  49  F. 
6  25  8. 

1  5F. 
0  35  8. 
0  29  8. 

5  0  8. 
11  38  F. 

9  19  F. 

2  37F. 
0  34F. 


Original  Time. 


The  following  table  gives  the  particulars  of  the  time  recognized  by  the  forward- 
ing country  (see  footnote)  :— 

Austria. 

Bavaria. 

Belgium. 

Bosnia-Herzegovina. 

Bulgaria. 

Cape  Ck)lony  and  Orange  Free  Srate. 


Cochin  China  and  Cambodia. 

Denmark. 

Egypt. 

France  and  Algeria. 

Germany. 

Great  Britain  and  Ireland. 

Greece. 

Holland. 

Hungary. 

India. 

Italy. 

Japan. 

Java  and  Sumatra. 

Luxemburg. 

New  South  Walo*. 

Norway, 

Portugal. 

Queensland. 

Roumania. 

Russia. 

Senegal. 


Mid-Europe. 

Mid-Europe. 

West  Europe. 

Mid-Europe. 

East  Europe. 

One  and  a  half  hour  [in   advance  of 

Greenwich. 
Saigon. 
Mid-Euro[)e. 
Cairo. 
Paris. 

Mid-Europe. 
Greenwich. 
Athens. 
West  Europe. 
Mid-Europe. 
Madras. 
Mid-Europe. 
Kioto. 
Batavia. 
West  Europe. 

Ten  hours  in  advance  of  Greenwich. 
Mid-Europe. 
Lisbon. 

Ten  hours  in  advance  of  Greenwich. 
East  Europe. 
St.  Petersburg. 
St.  Louis. 
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Servia.  Mi^l-Earope. 

Siam.  Bangkok. 

South  Australia.  Nine  hours  in  advance  of  Greenwich. 

Spain.  Madrid. 

Sweden.  Mid- Europe. 

Switzerland.  Mid-Europe. 

Tasmania.  Ten  hours  in  advance  of  Greenwich. 

Tunis.  Tunis. 

West  Turkey.  Mid-Europe. 

East  Turkey,  including  Hedjaz,  Temen,\      _    ^  _ 

and  Tripoli.  /      ^**'  ^^"'P^' 

Victoria.  Ten  hours  in  advance  of  Greenwich. 

Wiirtemberg.  Mid-Europe. 

Local  time  is  used  at  the  companies*  stations,  except  at  places  where  telegraphs 
are  under  Government  control. 

On  telegrams  from  North  America  London  time  is  signalled  (pro  ex.,  see  New- 
foundland). 

[Extracted  from  the  Roles  and  Regulations  of  the  Eastern  Telegraph  Company, 
the  Eastern  Extension,  Australasia  and  China  Telegraph  Company,  West  African 
Telegraph  Company,  the  Europe  and  Azores  Telegraph  Company,  and  the  Eastern 
and  South  African  Telegraph  Company.] 
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SUBOFS. 
Landslip  at  Airolo. — On  December  27,  a  serious  landslip  occurred  from  the 
Sasso  Rosso,  above  Airolo,  on  the  St.  Gothard  railway,  resulting  in  the  loss  of  three 
lives  and  the  destruction  of  the  Hotel  Airolo  and  several  a(lj>icent  houses.  The 
Yoluroe  of  the  material  which  fell  is  calculated  at  400,000  cubic  metres  (14,000,000 
cubic  feet).  In  the  opinion  of  Swiss  geologists  the  danger  is  not  yet  over,  as  a  mass 
of  rocks  equal  to  that  which  has  already  fallen  remains  suspended  on  the  flank  of 
the  mountain,  and,  apparently,  has  yet  to  come  away.*  It  is  hoped,  however,  that 
it  may  be  detached  in  smaller  masses  than  was  the  case  in  the  first  slip.  The  sum- 
mit of  the  Sasso  Rosso  is  nearly  4O0O  feet  above  Airolo.  The  recent  slip  was  but 
small  compared  with  some  of  the  historic  catastrophes  of  similar  nature,  the  material 
which  fell  at  Brienz  in  1749  having  been  calculated  at  over  one  hundred  times  the 
volume  given  above. 

AFBICA. 

The  Geology  of  Southern  Morocco  and  the  Atlas  Mountains.— At  the 

meeting  of  the  Geological  Suciety  on  January  18,  a  paper  on  this  subject,  by 
the  late  Mr.  Joseph  Thomson,  was  read.  The  paper  gives  the  results  of  observa- 
tions made  under  considerable  difficulties  during  a  journey  in  Morocco  in  1888. 
The  tract  traversed  is  roughly  triangular,  the  base  being  the  Atlantic  ocean 
between  Saffi  and  Agadir,  and  the  apex  the  district  of  Dunnat,  on  the  northern 
slopes  of  the  Atlas,  some  60  miles  east  of  the  city  of  Morocco.  This  district 
consists  of  three  main  sections :— (1)  The  Coast  Lowlands ;  (2)  The  Plateau  in 
two  chief  steps,  the  northern  rising  to  2000  and  the  southern  to  5000  feet ;  (3)  The 
Atlas  itself,  which  only  begins  to  be  a  mountain  chain  about  30  miles  from  the 
coast,  and  which  ranges  first  east-by -north  and  then  north-east  in  its  central  and 

♦  Further  slips,  on  a  minor  scale,  have  since  been  reported. 
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toflfieBt  part.  (1)  The  Ijowlauds  are  practically  cotermiDOiu  with  the  Tertiary 
depofiits,  amoDgst  wbich  apparently  Eocene,  Minoeoe,  and  Pliocene  rocka  are 
repreacDted,  The  latter  conaist  of  shelly  eanda  200  to  300  feet  thick,  gradually 
riaing  to  a  height  of  700  feet  to  the  aoutb  and  east  of  Saffi*  Ita  aurfaee  is  often 
coYcred  with  the  alaggy  tufaceous  crust  deicribed  by  Maw,  The  local  presence  of 
tbia  cruat  and  the  porous  character  of  the  depoait  elsewhere  haa  preaerved  it  from 
denudatioHj  ao  that»  in  the  opinion  of  the  authorp  ita  surface  still  presests  the 
appearance  of  the  Tertiary  sea-bed  on  which  it  was  formed.  Certain  quarry-like 
pita,  one  of  which  contains  a  pillar  of  white  cryatallme  carbonate  of  lime,  are 
«ttppo«ed  to  be  duo  to  the  eiplosion  of  steam  connected  with  the  existence  of  hot 
aprioga.  (2)  The  Plateau  ia  tmderbin  by  three  rock -formations :  («)  Metamorphic 
rocka,  including  clay-slates,  which  probably  undrrlle  the  whole  plain  of  Morocco 
and  rise  into  a  group  of  rugged  hills  called  the  **  Jebelet/'  in  contradistinction  to 
the  ••  Jebel/*  the  Atlas  proper*  (^0  The  Lower  Cretaceous  rocka,  consisting  of  red 
ah  ales  and  aands  tones,  the  former  frequently  giving  riae  to  salt  apriDgB,  and  con- 
taining aalt-deposits  at  Demnat,  in  the  Atlas,  (r)  The  Upper  Cretaceous  rocks, 
chiefly  white  atid  cream-coloured  limestone*,  which  attain  their  greatest  deyebp- 
metjt  on  the  plateau,  (3)  The  Atlas  itst^lf  ia  made  up  for  the  moat  part  of  the  same 
rc^ckii*  There  is  a  core  of  Metamorphic  rocks,  which  is  better  devtloped  and  wider 
at  the  western  end  of  the  range,  and  narrower  towards  the  east.  Next  cornea  the 
great  development  of  the  Lower  Cretaceous  strata,  followed  by  a  diminutive 
representative  of  the  Upper  Cretaceous  rocks.  These  rocka  are  much  broken  by 
foldmg  and  faulting,  and  their  structure  is  displayed  in  several  sections  taken 
across  the  range  from  Demnat  westward.  The  first  ligns  of  glacial  action  were  met 
with  at  Titula,  consisting  of  moraine-like  heaps  of  dehris  ;  elsewhere,  scratched 
atones  were  found.  The  boulder  depobits  described  by  Maw  were  not  seen  either 
to  eabt  or  west  of  the  place  described  by  thnt  author ;  but  Maw'a  original  section 
waa  hot  traversed^  and  the  present  author  does  not  offer  any  opinion  on  the  origin 
of  the  beds.  Intrusive  basalts  penetrate  the  Cretaceous  rocka  and  porpby rites, 
dioritep,  and  other  igneniiii  rocks,  the  Mrtamorphic  rocks  of  the  central  core. 

IVew  Ascent  of  Kilimanjaro.— The  second  nnmber  of  the  new  volume  of 
0Mu9  records  the  asctut  by  CapiBin  Johsinues,  commandant  of  the  German  station 
at  Mosbif  of  the  Kibo  crater  of  Mount  Kilimanjaro,  it  being  the  first  occasion  on 
which  the  crater  was  reached  by  a  European  since  Dr.  Mayer's  aiceot.  Five  days 
were  occupied  in  the  ta»k,  a  success iun  of  bivouacs  being  made  on  the  mountain, 
f>r  which  the  sleeping-baga  k*ft  behind  by  Dr.  Mayer  proved  of  much  aervice.  The 
last  bivouac  was  made  on  October  7,  at  a  height  of  15,400  feet,  from  which  point 
the  remaining  diiitance  was  accomplished  on  the  following  day,  the  party  starting 
at  4.1S  a»m.,  and  reaching  the  summit  known  as  the  "  pulpit"  soon  after  midday, 
quite  exhausted.  The  Hans  Mayer  gap  waa  quite  free  from  snow  and  ice.  The 
highest  summit  was  not  ascended,  but,  photographs  and  temperature  obtervations 
having  been  taken,  the  descent  to  Mom  hi  waa  made  in  two  days.  In  the  gap  of  the 
crater-wall,  at  a  height  of  19,000  ftct,  the  dry-bulb  thermometer  registered  40<> 
F^Ln,  the  wet-bulb  L^84^,  at  1  p.tn* 

Journey  acroaa  the  Equatorial  Forest —Mr.  Albert  B.Lloyd,  lay  mission- 
ary iu  Ugiinda,- haa  lately  returned  to  Englaud  alter  a  rapid  and  succesafyl  Journey 
to  the  West  Coast  by  way  of  the  great  equatorial  forest  and  the  Congo.  Hia  route 
ihr  ugh  the  forest  lay,  in  its  first  ix)rtion,  somewhat  U)  the  south  of  Stanley's,  but 
aeems  to  have  coincided  roughly  with  that  of  M,  Versepuy  and  Baron  do  Romans 
in  1896.  Mr.  Lloyd  has  cummunicated  to  thepresa  Bome  interesting  details  respect- 
ing the  journey.  Starting  from  Tom,  east  of  Mount  Ruwensson,  on  September  19 
laat»  with  two  native  servants  and  a  few  porters,  he  struck  south  for  Fort  Katwe, 
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aDd  followed  the  Semlik!  down  to  Mbenl^  the  extreme  outpoat  of  the  Congo  State. 
Regarding  tbe  situation  in  Tom,  he  reports  marvellous  progress  uoder  the  adaiinis- 
tration  of  Captain  Sitwelf,  the  couDtry  having  remaiDed  quiet  during  all  the  dis- 
turbances in  U>:anda.  Leaving  Mb«ni  on  October  1,  Mr.  Lloyd  at  once  entered  tbe 
forest,  in  the  gloomy  shades  of  which  he  remained  for  twenty  days.  He  wa* 
fortunate  in  entering  into  friendly  relations  with  tbe  pygmies,  some  of  whom  be  wa» 
able  tu  pbotograpb.  None  of  those  which  he  measured  reached  a  height  of  4  feet. 
He  was  struck  by  the  beards  of  the  men,  reaching  halfway  down  their  chests^ 
which  gnTe  them  a  singular  appearance.  Although  thii  feature  was  not  observed 
by  Sraoley  or  8tnhlmanu,  beardtd  individuals  were  set^n  by  Bmin  in  the  Monbutta 
country,  and  the  dwnrfs  have  obtnined  from  the  Arabs  the  nickname  "Fathers  of 
the  span -long  beard,"  Mr,  Lloyd  passed  only  a  faw  small  villages,  occupied  by  bo* 
called  Arabs,  which  serve  as  auxiliary  Belgian  stations.  At  times  be  came  ujion 
fairly  good  tracks,  but  at  others  it  was  necessary  to  cut  a  way  through  the  under- 
growth. Perpetuat  twilight  rii^ned^  and  a  death-like  stillness,  broken  only  by  the 
crash  of  fallen  treef,  which  aometimea  put  tbe  travellers  in  danger.  The  trunk  of 
one  which  bad  fallen  across  the  track  measured  20  feet  in  circumference.  Striking 
tbe  Iluri,  Mr.  Llo)d  followed  thatstream  through  an  almost  uninhabited  wildemess, 
and,  launching  two  canoes  on  tbe  Aruwimi,  floated  down  to  the  Congo,  embarking 
on  the  river  steamer  at  Basoko.     Leopold ville  was  reached  on  November  24. 

Bwaxfs  in  the  Interior  of  the  Gameroons.— Although  reports  of  a  race  of 
small  stature  In  the  interior  of  the  Camerwns  have  been  current  for  some  years,  no 
traveller  had  until  last  year  been  able  to  verify  tbe  rumour  by  his  own  observatum. 
Quoting  from  the  AVgmneine  Wmrnscha/tlkhe  B^richie,  tlio  Deutsche  RandtcJtatM 
(voh  3txi.  No.  2)  annouDCCfi  that  the  first  accurate  information  Te8j)ecting  such  a 
lace  was  obtained  last  year  by  tb?  Bulu  expedition  of  the  German  military  force. 
Seven  individual*  of  the  pygmy  tribe  were,  after  much  difficulty,  brought  to  the 
camp  through  the  instrumentality  of  a  native  chit  f.  Some  of  them  showed  tracea 
of  admliture  with  other  tribes,  but  one  woman,  who  seemed  to  po^ess  tbe  typical 
characters  of  tbe  ra^!e,  was  carefully  meaiiitred,  and  had  a  height  of  almost  exactly 
4  feet.  The  colour  was  a  chocolate -brown  to  oopperiab,  the  palms  of  tiie  hands 
alone  being  tfayellowish  white.  The  hair  was  deep  black,  thick,  and  frissjileLi;  the 
skull  broad  and  bii»h  ;  the  Hps  full  and  swollen.  Tbe  mode  of  life  seems  to  resemble 
that  of  other  pygmy  tribes,  as  they  are  very  shy,  wandering  about  from  place  to 
place^  and  avidding  frequented  routes.  They  are  skilled  hunters,  and  collect  much 
rubber,  but  dispotie  of  it  to  other  tribes  for  transport  to  the  coast.  Prof.  Virchow, 
speaking  of  these  people  before  the  Berlin  Anthropological  Society  in  November 
last  {Deutuche Bundachau,  No,  4),  said  that,  npart  from  their  amaU  si&e,  tht^y  puesess 
all  the  characters  of  true  uegroee,  eapecialiy  in  their  hair ;  and  that,  hko  the  other 
pygmy  tri  W,  they  muat  be  regard ei  as  the  remains  of  a  primitive  population,  from 
which  the  various  negro  tribes  have  been  derived, 

The  Re-oi^anization  of  the  Sudan. — The  recent  Anglo-Egyptian  Convea- 
tion  le^ardmg  the  government  of  the  tiudan  deftoes  that  region  as  all  the  terri- 
loiies  *iouth  of  22"  N.  lat.,  whether  never  evacuated  by  E^ypt  since  1882,  or 
temporarily  lost  and  reconquered,  already  or  in  the  future,  by  the  British  and 
Egyptian  Governments.  Both  Wady  HtkiU  and  Suakin  are  thus  included  within 
its  liniitF.  For  adtninistrative  purposes  the  region  is  divided  into  four  tirst-c lass  fl 
and  three  second-clatts  districts,  the  former  being  Omdurman,  Sennar,  Kassala,  aud  V 
Fashoda,  Omdurman  district  extends  up  the  White  Nile  to  Abu  Hasa,and  up  the 
Blue  Nile  to  Abu  llairaz.  1  liroughout  ihe  whole  Sudan  the  British  and  Egyptian 
tlaga  will  be  uaid  together,  except  at  t>uakiu,  where  the  Egyptian  Hag  alone  will  be 
U£e<I.    The  supreme  military  aiid  civil  command  ia  vested  in  the  governor-general. 
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A1CESICA. 

Eeport  OB  Porta  in  the  Province  of  Buenos  Ayres,*— We  ha\?e  received 
^he  first  part  of  an  elaborate  aDd  exhaustive  repurt  by  tbe  engmeer,  Sefior  Julius 
U.  Figueroa,  on  a  survey  uodertaken  to  fix  the  beat  poaitiona  fur  commercial  porta 
on  the  raariiimo  and  fluvial  shorea  of  the  province  of  Buenoa  Ayrea*  This  duty 
'was  entrusted  by  tlie  Provincial  Government  to  SeHor  Figueroa  in  May,  1895;  and 
tie  DOW  presents  the  £rst  part  of  bis  important  task  in  a  report  consiatiag  of  t«xt 
and  atlas,  on  five  ports  on  the  sea-coa'^t,  namely,  the  hay  of  San  Ciementa,  Mar 
^I^biquita,  Mar  del  Platan  Necochea,  and  the  cBtnary  of  Baliia  Blaoca.  The  report 
«x>iD prides,  for  each  of  these  ports,  a  snrvey  with  theodolite,  tidal  obatrvatioDS, 
xsbaracter  of  the  bottom,  obEervations  on  winds,  currents^  and  waves,  and  in  forma* 
tiion  aa  regards  access  from  the  interior,  buildinj^  materials,  water-supply,  and  fishery. 
The  atlas  contains  detailed  plans  of  the  pons  and  anchorages,  wiib  soundiu^s  and 
tidal  diagrams.  Sefior  Figueroa  is  a  young  engineer,  a  native  of  Peru.  lie  per- 
formed  his  work  in  a  small  vessel  of  tea  tons  and  a  four-oartd  boat.  He  certainly 
Reserves  commendation  alike  for  his  arduous  work  in  surveying  and  sound tng,  and  for 
4he  thorough  and  exbauttive  way  in  which  he  baa  prepared  and  illuatraled  hi.i  report. 

The  Exploration  of  Western  Patftgonia*— Tbe  explorationa  carried  out 

-dnring;  tbe  last  few  years  in  Western  P*itiigijnia,  both  from  the  tide  of  Colli  and 
Argentina,  have  followed  each  other  so  rapidly,  that  but  a  small  proportion  of  the 
▼aat  material  collected  has  yet  been  published.  One  of  the  most  active  explorers 
of  the  region  to  the  east  of  the  Andes  la,  as  Is  well  known,  Dr.  ¥,  P.  Moreno,  whose 
work,  carried  out  early  in  IBOtJ,  was  briefly  referred  to  in  the  Journal  for  that  year 
(toL  ?iii,  p.  518).  In  view  of  the  interest  which  attaches  to  the  region  in  question 
by  reason  of  the  boundary  dispute  between  Chili  and  the  Argentine  Republic,  Dr. 
Moreno  has  publiahed  a  prelimiQary  account  t  of  the  explorations  of  18*J6,  in  order  to 
^ive  his  countrymen  a  clearer  view  tlian  bad  yet  been  gained  of  the  general  nature 
of  their  Patagonlan  territory  at  the  base  of  the  Andes,  and  Us  economic  po^sibilitios. 
Tbe  journey  referred  to  was  but  one  out  of  a  long  series  cxteudlni;  over  nMsrly 
twenty  years,  undertaken  by  Dr.  Moreno  both  as  a  private  individual  and  as 
director  of  the  Musee  de  la  Plata,  the  results  of  which  are  still  largely  uufiublidhed, 
but  it  poBsesaes  a  special  interest  in  connectiun  with  current  questions,  Tbe  bulk 
of  the  volume  is  devoted  to  a  narrative  of  the  course  of  the  expedition,  with  abun- 
dant descriptions  of  the  physical  features  and  scenery  of  the  country  traversed.  In 
the  fifth  chapter,  which  deals  with  the  region  of  Lake  Nahuel-Huapi,  the  author 
horrows  the  description  from  the  unpublished  record  of  bis  journey  in  1880,  which 
contains  also  some  useful  notes  on  e^irly  explorers  in  that  region.  Dr.  i^Ioreno 
likens  the  scenery  to  tbat  of  Switzerland  on  a  larger  and  more  impo^ln^  scale,  but 
with  the  diOference  due  to  the  absence  of  signs  of  human  activity.  In  the  concluding 
chapter,  after  summing  up  the  geographical  work  accomplished  In  WA%  be  sketches 
the  proposals  which  have  been  made  to  open  up  the  country  by  meaiiS  of  railways, 
the  points  of  departure  for  which^  on  the  Atlantic  coast,  would  be  Puerto  San 
Antonio,  a  little  south  of  tbe  Rio  Negro,  and  Tilly  Road,  just  north  of  46°  S.  He 
|»olnt8  out  three  different  lines  which  might  with  advantage  be  made  ffura  the 
iWmer  port,  one  of  which  would  extend  to  Lake  Nahuel-HuapL    The  author  speaks 


♦  *  Estudios  Bobro  puertos  en  la  provincla  dc  Buenoe  Ayrte,*  I.  Parte,  La  Costa 
Maritima,  por  El  Eugiuiero  Julio  B.  Figuerou  (La  P^aia,  1897)  (Miniaietio  de  Obras 
Publias)  Tt^xto  y  Atlas. 

t  *■  Mu&iie  de  la  Plata.  Notes  PrtHlm  in  aires  sur  nne  Excursion  aux  territories  da 
Neaqnen,  Bio  Negro  Chubut  et  Santa  Cruz^  efTectuee  sous  la  direction  de  Francisco 
P.  Moreno/     La  Plata,  1898. 
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highly  of  the  agnoaUnral  cap&bilitiet  of  the  country,  especially  around  the  latter 
lake,  and  thinks  that  oo  being  thrown  open  to  colonization,  tract  of  500  mile-i  in 
length  would  be  rapidly  peopled.  The  work  contains  a  series  of  excellent  photo^ 
graphic  ill  us  f  rations,  and  a  large  map  embracing  the  Andine  region  between  Abi>ut 
39°  and  47°  S,  lat-  Another  recent  work,  which  adds  to  our  knowledge  of  Wes-tem 
FataiCOlii'^  ^^  ^^*  StefiTeirs  *  account  of  the  exploration  of  the  Rios  Puelo  and  Manso 
ill  1895-96,  also  well  provided  with  maps  and  illustrations.  In  addition  to  the 
narrative  of  the  journeys,  it  contaias  a  clear  skf^ch  of  the  physical  geography  of 
the  Bio  Puelu  region,  and  an  ac<count  of  the  bntanical  geography  of  the  Rio  Manso, 
Six  dlO'ererit  botanical  regions  are  distioguished  between  the  Pacific  coaat  and  the 
continental  water-parting,  which,  here  as  elsewhere,  lies  considerably  to  the  east 
of  the  niHin  rar>ges« 

The  Olacieri  of  North  America— EiTatnm.-"ln  the  Journal  for  Deoember, 
1898,  p.  554,  first  Hoe,  fvc  579  mad  570,000. 

.^^^^  ^  ^.  ..^.         « 

Journey  ia  Dutch  Kew  Gninea, — In  the  tenth  number  of  Pttermann* 
Mitteiluitffe.n  for  18l>ti,  Herr  E,  St.  Vraz  gives  a  abort  account  of  a  journey  made  at 
the  end  of  1896  in  the  nurth-west  penirisula  of  New  Griiineji,  the  scene  of  the 
ioumeys  of  D'Albcrtis  Jind  Beccari   twentv  years  previously.     Ilcrr  St,  Vrdz  wa» 
able  to  make  hi^  way  farther  into  the  interior  tbnn  those  travtller^,  but  the  iJin**8d 
of  himself  and  his  porters,  and  the  suspicion  of  the  mtivea,  put  many  uiiBcuUies  id 
bis  way  and  prevented  the  full  realization  of  bis  plans.     Landing  first  at  the  group 
of  villages  gmerally  (but  erronenusly,  according  to  Herr  St.  Vria)  km^wn  as  Dorop^Bl 
the  spot  at  which  Wallace  reside  1  for  a  few  mcnths  in  185B,  the  traveller  afterwards^" 
proceeded  to  the  tonuih  of  the  little  river  Andaj,  and  set  uut  tlaence  across  the  Ar'ak 
range  for  the  headquartera  of  ihe  Hatim  tribe.     Bayond  the  rang>»,  there  over  4l>0O 
feet  high,  Herr  St.  Vriiz  reached  a  plateau   IQOO  feet  above  tlie  sea,  but  sparsely 
covered  with  vegetation  as  co  npared  with  the  coast  and  the  Arfak  riing",  and  after 
crossing  two  other  high  ridges  with  exct^ssively  steep  sides,  which  reminded  him  of 
the  ascent  of  the  Andes  from  the  Hualkga,  reached  the  fir^t  village  of  the  Hatain 
people.     Here  two  earthquake  sbocks  wire  exf^trienced,     On  the  6tb  day  after 
leaving  the  coast,  the  traveller  looked  down  into  a  valhy,  named  by  himD'Albtni* 
valley,  in  which  liea  the  villapje  of  Great  Hat  am,  which  hiid  not  been  reached  by 
previous  travellers.     The  inhabitants  who  dwell  on  the  inountaiD  slopes,  6500  feet 
high,  on  both  sides  of  the  valley,  differed  in  languag  ■,  ornaments,  etc»,  both  froia  h 
the  coaat  people  and  the  Arfakese,  and  Herr  St.  Yrdz  cunaiders  them  an  abori>;inal  H 
population  drivin  back  from  the  coast  towards  the  interior.     The  separate  hamlets, 
which  rarely  coniaLn  more  than  twenty  scattered  huts,  are  generiilly  placed  high 
up  on  steep  slopes.     Beyond  a  rtku^e  to  the  west-south-west,  naaied  by  the  traveller 
Beccari  raQge,  the  country  seemed  to  be  uninhabited.     Having  advanced  12  miles 
bejond  Great  Hatam,  Herr  St.  Vniz  waa  obli^^ed  to  retrace  his  aieps,  owjn^  to  the 
ill  success  of  his  effuris  to  obtain  porters  or  supplies  for  the  j'suroey  to  a  lake,  the  ^ 
shores  of  which  were  said  to  be  inhabited  by  a  tribe  named  Manikioan,  beyond  ^m 
which  the  Hiraj  (eannibals)  were  said  to  live.     He  gives  some  detiils  re«pectin^  the  ^^ 
customs,  etc.,  of  the  Hatatn  people,  some  of  their  usages  being  ideuticFil  with  those 
of  the  Guahibos  and  other  Indiana  of  South  America.     Ho  laments  the  poverty  (»f 
aoimsl  life  of  the  district,  owing  to  the  perbecutiun,  which  not  only  the  birds  of 


•  *  Viajes  l  Eatudios  en  la  Rejion  Hidrogrifica  del  Rio  Puelfl/ 
Slcffen.     SttUtiago,  1698. 
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Paradise,  bvit  every  species  of  va\nf^  has  experienced.  For  this  reason  his  oollec- 
tion8»  the  primary  object  of  his  journey,  presented  few  nOTelties. 

Tertiary  elevated  Limeatone  Reefs  of  ¥iji/— Thia  subject  la  treated  of 
by  Dr.  Alexander  Agassiz  in  an  article  published  in  the  Amerimn  Journal  of 
Scicnct  (4  ser.y  vol.  vi.  No.  32),  A  boring  was  started  at  WailangilaU  island,  in 
the  atoll  of  the  aaine  name»  aod  carried  to  a  depth  of  85  feet.  For  40  feet  coral 
fuind  was  eneoantered  similar  to  that  forming  the  shores  of  the  island  ;  from  that 
depth  down  to  85  feet,  the  core  consisted  of  a  Hmestono  similar  to  the  limestone 
composing  the  elevated  reefs  observed  at  Ngele  L^va,  Vanua  Mbatavti^  Mango, 
Yangasa,  Ooeata,  Oogea,  Kambara,  Yatu  Leile,  and  at  different  points  along  the 
eastern^  southern,  and  western  shores  of  Yiti  Levu.  At  some  points  the  elevated 
Itmestones  attain  a  height  of  over  1000  feet  (Yatu  Yara  island,  1030  feet).  The 
author  yKtints  out  that  the  Tertiary  coralUferoua  limestones  of  Fiji  have  not  played 
any  part  in  the  formation  of  the  atolls  or  ialaods  encircled  by  recent  coral  reefp 
beyond  forming  the  substratum  upon  which  the  recent  coriila  have  grown  and 
established  themselves  as  a  comparatively  thin  crust.  The  underlying  Itmestonefl 
hvrt  performed  the  »ame  part  as  the  volcanic  substratum  in  other  islands  of  Fiji. 
In  both  cases  the  platform  upon  the  top  of  which  the  corals  grow  has  been 
prepared  by  extensive  submarine  erosion. 

FOLA£   EEdlOlTfl. 

The  Scientific  Eeinlts  of  NanseE'a  Expedition.— We  learn  with  pleasure 

that  considerable  progress  has  been  made  with  the  prefiaration,  for  publkatioD^  of 
the  extensive  scientific  material  collected  during  the  voyage  of  the  Fram,  and  that 
there  Is  a  likelihood  that  the  first  volume  of  memoirs  will  be  issued  during  the 
oomiDg  summer  or  autumn.  The  collection  will  be  in  quarto  formpSnd  the  separate 
memoirB  will  be  the  work  of  a  number  of  specialibts  in  the  subjects  treated  of,  each 
beiDg  ptged  separately-  The  total  number  will  probably  be  about  twenty,  forming 
from  three  to  five  volumes.  These  ready,  or  nearly  ready,  for  the  preds  inclndu 
papers  on  the  construction  of  the  Fram,  by  Colin  Archer  j  on  the  Jurassic  fauna 
of  Cape  Flora,  Franz  Josef  Land,  by  Dr.  J.  F.  Pumpeokj  and  Prof,  A.  G.  Nathorst ; 
on  the  ornithological  results  of  the  expedition,  by  Prof*  R.  Colleit ;  and  on  the 
Cnistaoea  collected,  by  Prof.  O*  G,  Sars.  Other  important  |aper«t,  not  yet  in  so 
forward  a  state,  will  deal  with  different  branches  of  marine  zoology  and  botany, 
Willi  the  sediments  of  the  ocean  bottum,  and  the  temperature  and  Haliniiy  of  its 
waters  at  di  Cerent  depths;  with  the  meteorological,  magnetic,  pendulum,  and  astrono- 
mical observatious;  with  the  formation  and  drift  of  the  polar  ice;  wtiib  the  geo- 
graphy of  the  north  const  of  Siberia  will  ba  illustrated  by  maps.  Sdveral  of  the 
papers  will  be  by  Dr.  Nan  sea  himself,  while  his  collaborators  include,  bchides  those 
already  mentioned.  Prof.  H.  Mohn,  Prof.  Brogger,  and  others.  The  collection  will 
be  published  at  the  expense  of  the  Nansen  Fund  for  the  advancement  of  science?. 
The  Voyage  of  the  **  Helgoland''  round  Spitsbergen At  a  meeting 

of  the  Berlin  Geogrflphical  Society  in  Novtmber  last^  Laptaiu  Riidiger,  the  com- 
roanderof  the  i/e/^^o/a/id,  gave  an  account  of  the  German  expedition  which  last 
•mnmer  visited  the  seas  round  Spitsbergun,  and  his  paper  is  publislied  in  the  Ver- 
htmdlungai  of  the  Society  (1898,  pp.  430  et  seq.).  The  peculiarly  favourablo  kc- 
conditions  which  prevailed  during  the  ktter  part  of  July  and  the  whole  of  August, 
while  contributing  to  the  success  of  the  expedition,  rendered  navigation  and  geo- 
graphical observation  difficult  by  rcaison  of  the  amount  of  fog  caused  by  the 
evaporation  from  the  open  water ;  but,  although  the  objects  of  the  expel ition  were 


*  See  linU^  Qtogmpkical  Jbumol,  voL  xiip,  1898,  p«  525. 
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mainly  Koological,  some  valuable  geograpliical  results  were  achieved,  includingl 
many  correctiuaa  of  the  (delineation  of  the  coasts  of  Spitsherffea.  Leaviog  Tromso 
Qu  June  8,  the  voyagers  sighted  the  Bouthera  end  of  Spitshergen  on  the  16tb,  and 
made  tbelr  way  up  Great  Fiord,  between  Edge  Lnnd  and  West  Spitsbergen,  Heavy 
drift'ice  was  encouotered,  and,  the  im^sagefl  leading  to  Olga  atrait  b4ng  blocked,  it 
viu  neceaiiary  to  turn  aouth wards  and  attempt  to  pass  south  of  Edge  Laud.  A 
great  contrast  was  noticeable  between  the  mountains  of  Spitsbergen,  which,  having 
their  eastern  slopes  towards  the  voyrtgor^,  were  entirely  covered  with  snow  and  ice* 
and  those  of  Edge  Land,  which,  facing  west,  were  already  in  great  measure  fre4» 
from  snow.  The  latter  also  differ  in  form,  being  generally  table  mountains.  The 
existence  of  a  tidal  current  in  Walter  Thy  men  strait  was  definitely  provedi  and  it 
was  also  found  that  a  current  seta  from  Olga  strait  round  the  south  end  of  Edge 
Land  into  Great  Fiord,  and  the^nce  round  South  C^pe  into  the  open  sea  to  the  west. 
It  being  found  impossible  to  make  a  way  through  the  ice  into  Olga  strait,  it  was 
determined  to  first  visit  the  west  and  north  coasts  of  Spitsbergen,  which  proved  to 
be  in  great  measure  free  froui  ice.  The  JJefgoIand  advanced  as  far  as  the  Seven 
iblauds,  but  there  encountered  thick  fogs  and  drift-ice,  which  prevented  the  con- 
tinuance of  the  voyage  eastward.  In  Great  bay— between  North  cape  and  Cape 
Platen — the  voyagers  enjoyed  splendid  weather,  the  thermometer  registering  52-7" 
Fahr.  at  noon*  Captain  Riidiger  says  that  Capes  Platen  and  Wretle  are  placed  too 
far  north  and  east  on  the  maps,  Cape  Platen  being  more  to  the  south  than  North 
€ape.  The  passage  of  Hinlopen  strait  as  far  as  Cape  Torell  was  effected  without 
^ny  difQcnlty,  but  ice  then  compelled  a  return.  Soundings  in  the  strait  revealed  a 
depth  of  200  fAtbumBt  which  h^s  not  hitherto  been  shown  ou  the  maps.  Returning 
round  tbe  west  coasts  of  Spitsbergen,  the  ITelgoJand  again  reached  (July  22)  the 
south  point  of  Edge  Land,  and  the  sea  to  the  north-eaat  was  found  to  be  entirely 
open,  A  course  was  accordiijgly  shaped  for  the  south  point  of  Swedish  Forland, 
but  after  passing  over  the  position  occupied  by  this  on  tlie  maps,  it  was  discovered 
that  the  island  extends  only  half  as  far  southwards  as  has  been  previously  supposed. 
Jena  island  (the  principal  unit  of  King  Karrs  Lanvl  group)  was  also  found  to  be 
smaller,  aud  to  liu  in  a  mure  northerly  position,  than  is  shown  on  tbe  maps  ;  but 
Mr.  Pikers  assertion  that  there  is  no  more  knd  to  the  east  was  confirmed.  The 
small  island  to  the  north-east  of  Jena  island  proved  to  be  an  important  breeding- 
place  of  the  ivory  gull.  Steamiog  along  the  shore  of  North-east  Land,  which  pre- 
sented an  unbroken  field  of  ice,  the  Helgoland  reached  Great  island,  which,  as  haa 
been  previously  coojectureil,  lies  10'  farther  north  than  is  shown  on  the  maps. 
It  was  now  determined  to  push  on  through  the  ice,  and  attempt  the  circumnaviga- 
tion of  North-east  land,  which  had  never  previously  been  accomplished  in  thia 
direction.  Dense  fog  rendered  navigation  difficult  and  dangerous,  but  the  ship  at 
last  emerged  into  open  water  near  Charles  Xlf.  iBlaod.  Advancing  northwards 
from  the  Seven  islands,  the  expedition  reacbe«l  the  edge  of  the  pack  tn  81'^  32' 
K.,  soundings  taken  en  route  showing  a  rapid  deepening  of  the  sea,  until  at  last 
no  bottom  could  be  found  at  630  fathoms.  The  return  voyage  was  made  through 
Hinlopen  and  Olga  straits, 

A  Hew  Andrew  Search  Expedition. — It  is  announced  from  Copenhagen 
that  Captain  Danlell  Brunn  intends  next  summer  to  organijse  au  exj^dition  to  H 
aearch  for  Andree  and  his  companioos  along  the  en^t  coast  of  Greenland.     He  pro-  ^ 
poees  to  make  his  way  from  Iceland  by  Jan  Mayen  to  the  neighbourhood  of  Cape 
Barclay,  in  about  69^  N.  lat.  h 

The  Seventli  latemational  Qaograpbical  CoEp-eaB*— A  second  circular 

relating  to  the  proposed  work  of  tbo  International  Coogress  to  meet  this  year  at 
Berlin,  has  been  itaued  by  the  Acting  Committee*    It  contains  a  statement  of  the 
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subjects  already  offered  for  discusfiion^  under  the  three  heads :  7A.  Papers,  etc. ; 

B,  Propoflitiona  regardlog  unity  of  methoda  to  be  adopted  by  the  different  coun  trie  a; 

C.  Su^eatlona  for  j(jint  intematioDal  work*  In  view  of  the  large  number  of 
subjects  fallmg  under  the  two  latter  heads,  which  will  be  brought  before  the 
CongresS)  it  has  been  decided  to  apputot  a  scientific  sub-cominittee  for  the  eicamina- 
tion  of  such  propositions  before  they  are  embodied  in  the  programme  of  the  Congreas. 
Those  already  aubmitted  include  propositions  relating  to  the  treatment  of  the 
problem  of  the  tides,  uniformity  with  regard  to  maps,  the  nomenclature  of  the  oceans, 
elo«,  under  the  second  heading ;  and  for  the  joint  collection  of  data  respectlag  various 
geographical  subjects,  the  exploration  of  the  antarctic  regions  and  of  the  oceans,  the 
execution  of  the  proposed  map  of  the  World  and  of  a  geographical  bibliography, 
under  the  third.  The  Acting  Committee  call  attention  to  the  difficulty  hitherto 
esperieDced  in  giving  effect  to  resolutions  of  the  Congress,  and  make  an  important 
suggestion  with  a  view  to  a  remedy.  It  is  prop>Bed  that  a  Permanent  Interoationftl 
Committee  shall  be  appointed  to  carry  out,  either  alone  or  conjointly  with  the 
Bureau  of  the  Oongreaa,  such  measures  as  may  be  decided  on  at  the  general  meet- 
i2kg»  aub-oommittaes  being  in  each  case  entrusted  with  the  practical  work.  Failing 
other  means  of  providing  funds,  the  governments  of  statea  might  be  applied  to  for 
financial  aseist&nce*  The  opinions  and  suggestions  of  members  of  the  Coogreas  on 
this  subject  are  asked  for,  In  order  that  a  definite  scheme  m^y  be  laid  before  the 
Berlin  meeting. 

The  BemaiES  of  ColombES* — After  remaining  undisturbed  for  hardly  over  a 
century,  tlm  remaing  of  the  great  navigator  have  once  more  suffered  removal,  thi^ 
time,  it  may  be  hoped,  to  their  final  restiag-place.  Transferred  in  1505)  from 
ValladjUd  to  Seville,  they  were  suteequeatly  removed  to  San  Domingo,  only  to  be 
transferred  to  Cuba,  on  the  cessation  of  Spanish  rule  in  the  former  island.  Daring 
the  past  hundred  years  they  have  remained  at  Havana,  but  since  the  Spiinish 
evacuation  of  Cuba  they  have  been  brought  back  to  Spaiu,  arriving  at  Seville  about 
the  middle  of  January.  After  being  landed  from  the  despatch  vessel  Girctlda^  they 
were  conveyed  in  state  to  the  cathedral,  the  way  being  lined  with  troops,  while 
salutes  were  fired  and  a  requiem  celebrated  in  the  presence  of  an  immense  crowd. 

OeograpMcal  AliOCiatiom.— The  Annual  Meeting  of  the  Association  was 
held  on  January  II,  at  the  College  of  Preceptors,  by  permission  of  the  Council,  Mr. 
Douglas  W.  Fresh  field,  President  of  the  Association,  in  the  chair.  Tbe  Annual 
Report,  read  by  the  IIuo.  Secretary,  Mr.  B.  B»  Dickinson  (Rugby)^  gave  evideoc© 
that  the  Association  was  growing  steadily  in  numbers  and  influence.  It  stated 
that  the  Memorial  to  Boards  of  Public  Examiners  bad  been  favourably  received  by 
the  Central  Welsh  Board  for  Intermediate  Education,  and  the  answers  from  various 
examining  bo<iies  in  Scotland  eiLpr^sed  sympathy  with  the  aims  of  the  Associa- 
i)on«  In  England  the  memorial  was  circulated  two  years  ago,  and  has  already  led 
10  several  cases  to  a  marked  improvement  in  the  character  of  tbe  questions  set. 
The  question  of  a  syllabus  had  been  before  the  Committee  for  some  years,  and  in 
December,  1897,  two  schemes  of  geographical  work  were  drawn  up  and  carefully 
considered  by  tbe  Committee,  who  fioally  decideil  not  to  lend  their  authority  to 
any  syllabus,  preferring  to  encourage  individual  teacbers  to  explain  in  detail  their 
own  ideas  of  metbod,  derived  from  practical  exj>erience.  Several  papers  on  the 
subject  have  since  been  published  in  the  Journal  of  School  Ocograph^  (New  York), 
a  monthly  magaEine  which  the  Committee  have  done  their  best,  during  the  past 
.year,  to  make  koown  to  Bntisb  teachers.  Dr.  A.  J.  Herbertson  (Edinburgh)  has 
been  acting  as  Associate  Editor  for  Great  Britain,  and  various  articles  and  notes 
by  members  of  the  Association  have  already  appeared  in  its  pages»  Much,  however, 
still  remains  to  be  done  before  the  journal  will  meet  tbe  requirements  of  teachers 
No.  IL— February,  1899.]  p 
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in  this  country,  and  the  ComraHtea  appeal  for  help  io  the  work  to  all  who  are 
interested  in  geographical  education.  Heference  was  made  to  lecturep  given  by 
memberB  of  the  Committee  during  the  past  year ;  but  in  this  direction  also  there 
la  need  for  increased  activity,  to  keep  pace  with  the  growing  interest  in  geogra- 
phical subjects  that  is  felt  throughout  the  country.  la  conclusion,  the  Committee 
expreased  their  regret  ai  losing  the  services  of  the  Itev.  J,  Lh  Dove,  who  has  been 
one  of  their  number  since  the  ABBociation  was  founded  in  18^3.  They  also  tendered 
their  thanks  to  the  Coancils  of  the  Royal  Geoprapbical  Society,  the  Eoyal  Scottish 
Geographical  Society,  the  Royal  Colonial  Institute,  and  the  British  Aaaociation 
fi>r  their  continued  support.  The  Treasurer'a  report  ahoweii  an  expenditure  of 
£63  5«.  2(/.,  and  a  balance  of  £14  fys,  dd.  In  raoTring  the  adoption  of  the  Reporf, 
Mr.  A.  D,  Carlisle  (Haileybury)  apohe  of  the  valae  to  teachers  of  the  iVsfiociation'a 
collection  of  lantern  slides,  to  which  large  additions  are  now  being  made,  as  well  aa 
of  the  Journal  of  School  Geography/,  The  motion  was  seconded  by  Mr.  H.  J» 
Mackinder  (Oxford  and  Reading),  ^ho  expressed  his  aatisfaction  at  the  refusal  of 
the  Cjmmittee  to  issue  an  authoritative  syllabus,  which,  however  useful  at  the 
moment,  could  not  fail  to  do  harm  later  on.  It  waa  of  the  utmost  importance  that 
the  Association  should  be  kept  as  active  and  efficient  as  possible,  and  its  numbers 
increase r1,  for  after  the  present  perio<i  of  educational  organization  there  would  come 
a  time  when  the  public  would  take  an  interest  in  educational  ideals  and  methods 
as  distiugnished  from  machinery,  and  then  would  come  the  opportunity  of  this 
Association,  The  officers  and  committee  for  tlie  present  year  were  proposed  by 
Mr.  E.  P.  Ai*h  (Ilaileybury),  and  seconded  by  the  Rev.  Dr.  Field  (Radley),  The 
President,  Mr.  Douglas  W»  Freshfield,  then  delivered  a  short  addresa,  lie  referred 
to  the  efforts  made  by  the  Council  of  the  Koyal  Geographical  Society  from  1S84  to  im- 
prove the  teaching  of  geography.  But  the  Society  was  mainly  concerned  with  travel 
and  exploration  ;  hence  the  need  for  such  an  association  as  this*  With  regard  to  the 
Journal  rf  School  Geography ^he  remarked  that  co-operation  with  the  United  States 
was  both  pleasant  and  fashionable;  yet  we  ought  to  have  a  jotirnal  of  our  own. 
The  Committee  had  done  wisely  in  deciding  not  to  adopt  a  syliabua,  for  uniformity 
was  alien  to  the  English  mind,  and  all  our  great  schools  had  their  own  traditions. 
It  must  be  the  work  of  the  Association  to  convert  the  head  masters,  the  high  priests 
of  the  old  system ;  and  he  wa^}  glad  to  see  at  least  one  head  master  present  who 
needed  no  conversion.  Physical  geography  had  been  long  neglected  ;  he  hoped  it 
would  not  now  be  made  too  promiuent,  for  many  diagrams  covered  with  Httie  arrows 
were  discouraging  to  small  boya.  Kor  must  they  turn  their  maps  into  Joseph's 
coats,  the  colours  smothering  the  physical  features,  la  the  case  of  the  continents 
and  great  European  countries^  it  was  a  good  plan  to  place  the  physical  map  in  an 
atlas  opposite  the  political,  so  that  they  could  foe  readily  compared.  They  should 
not  slavishly  copy  fureign  methods,  but  the  field  excursions^  ao  much  in  vogue  on 
the  continent,  followed  by  mapping  and  modelling,  might  in  some  form  be  intro- 
duced ;  or,  if  that  were  not  praciicible,  the  boys  might  be  taken  on  ideal  journeys 
by  means  of  maps  and  lantern  slides,  physical  geography  being  used  to  throw  light 
u[K}n  the  facts  of  history,  the  position  of  famous  citie?,  and  the  movements  of 
population.  He  regretted  that  the  establishment  of  a  geographical  school  in  con-  M 
nection  with  one  of  the  great  educational  centres  in  London  seemed  to  be,  for  the  fl 
moment,  postponed;  but  they  must  lose  no  chance  of  pressing  it.  Meantime, 
although  no  Boal  scheme  had,  he  understood,  been  definitely  adopted,  there  was 
good  hope  that  at  their  next  meeting  they  might  be  able  to  congratulate  them-, 
selves  on  geography  having  been  put  in  Its  proper  place  in  the  University  of 
Oxford.  A  vote  of  thanks  to  the  chairman  was  moved  by  Dr.  H.  R.  Mill,  and 
seconded  by  the  Rev.  J.  LL  Dove,     An  exhibition  of  slides,  sj^ecially  selected  to 
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illustrate  the  u»e  of  the  lantern  in  geographical  teaching,  waa  tEen  giTen  hy 
Mr.  A,  W»  Andrews,  who  in  a  few  words  indicated  the  special  pointa  that  eaoh  slide 
was  designeci  to  illuBtrate. 

Angelmo  Dalorto'a  Map  of  1S25.— A  useful  service  to  the  history  of 
cartography  has  been  rendere^i  by  the  publication,  in  facsimile,  under  the  auspices 
of  Prince  Tomtnaao  Corsioi,  owner  of  the  original,  of  the  map  constructed  in  1326 
by  the  Italian  cartographer,  Angelino  Dalorto.  The  reproduction  of  the  map, 
which  was  presented  to  the  Third  Italian  Geographical  Co  ogress  held  in  conneotion 
with  the  centenary  of  Toscanelli  and  Vespucci,  in  accompanied  by  a  short  notice 
by  Prof,  A,  Magnaghi,  who  had  already  given  a  abort  account  of  the  cartographer 
in  the  Revisia  Oeograjica  Italiana  for  1897.  He  then  considered  the  correct 
tpelling  of  the  name  to  be  Dalorco,  but  recent  researches  of  Prof.  Marinelli  and 
others  have  established  Dalorto  as  more  authentic.  The  family  of  tbiit  name  was 
one  of  the  moat  ancient  of  Genoa,  and  the  names  of  its  members  frequently  occur 
in  the  annals  of  the  Italian  commercial  colony  at  KalTa,  The  map  is  on  parch- 
ment, measuring  about  31  feet  by  a  little  over  2,  A  legend  at  the  aide  gives  the 
name  of  the  cartographer  and  the  date,  which  has  pre vi oust y  been  misread  as  1330. 
Althuugh  the  informatiun  with  regard  to  the  coasts  is  particularly  full  and  accurate, 
it  does  not  seem  to  have  been,  intended  exclusively  as  a  nautical  charts  for  the 
numerous  data  given  with  regard  to  the  interior  of  the  oountriea  delineated  entitle 
it  to  a  place  in  the  category  of  Mappamondi  drawn  to  embody  the  state  of  accurate 
knowledge  at  tho  lime  with  regard  to  the  Earth.  It  includes  the  basin  of  the 
Mediterranean  with  the  bordering  countries,  and  a  part  of  Northern  and  Western 
Europe.  The  cartographer  keeps  to  tho  ancient  conventional  division  of  the 
continents,  which  he  shows  near  the  edge  of  the  map  by  a  circle  divided  into 
segments — the  two  western  quadrants  being  occupied  by  Europe  and  Africa,  and 
the  eastern  half  by  Am.  Explanatory  notes  define  the  extent  of  the  three 
coDlinents,  Europe  being  held  to  terminate  at  the  Don.  In  the  representation 
of  the  interior  of  the  land,  Dabrto's  map  shows  a  great  advance  on  those  of  his 
predecessors,  and  is  one  of  the  earliest  maps  in  which  attention  is  paid  to  the  features 
both  of  the  land  and  sea.  As  regards  the  coast-lines,  the  moat  remarkable  advance 
is  seen  in  the  delineation  of  those  of  Northern  Europe,  in  which  Dalorto  was  long 
followed  with  little  variation.  Prof.  Magnaghi  calls  attention  to  the  most  striking 
novelties  to  be  seen  in  the  map,  and  ends  with  the  remark  that  it  is  one  of  the 
most  precious  cartographical  relics  of  the  Middle  Agep.  It  Is  ako  of  interest  in 
connection  with  Baron  Nord en skj old's  theory  that  the  mediaeval  Portulanl  of  the 
Mediterranean  were  all  baaed  on  a  type  of  Catalan  origin.  Pfof.  Marinelli  adds  a 
note  U|>holding  the  claims  of  the  Italian  cartographers,  and  if,  as  Prof  Magnaghi 
holds,  Dalorto  was  also  the  author  of  the  Majorca  map  of  1330,  uBually  known  as 
that  of  Angelino  r>iilcert,  the  entire  absence  of  examplt^s  of  Catalan  draughtsman- 
ship  previous  to  1375  certainly  eeema  to  militate  against  NordenBkjrjId's  hyiwtfaesis. 

Death  of  Victor  Giraud.— The  Tour  du  Monde  (No.  49,  1898)  records  the 
deaths  on  August  22  lust,  uf  Victor  Giraud,  the  African  explorer,  which  took  place 
at  Plombi^res,  in  the  department  of  Voeges.  The  deceased  traveller,  who  had  only 
attained  the  age  of  forty  years,  was  born  at  Moreatel  (I sere),  and  entered  the  French 
navy  at  an  early  age,  being  enseiffnt-  de  vaiss&itt  at  the  time  of  his  well'known 
journey  to  the  Central  African  Lakes  (1882-84)^  the  account  of  which  he  published 
in  his  work,  *  Les  Lacs  de  TAfrique  Equatoriale.'  Hia  most  important  achievement 
in  thia  journey  was  the  mapping — for  the  tirst  time  with  any  degree  of  accuracy — 
of  Lake  Bangweolo,  the  value  of  which  has  been  fully  shown  by  recent  explorations. 
From  the  time  of  his  return  until  hia  prenaature  death,  Giraud  devoted  himself  to 
his  professional  duties, 
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Steamship  Eoutes  in  the  North  Atlantle. — The  rules  framed  by  mutual 
agreement  between  the  various  Atlantic  ateamahip  companiet  for  tbe  better  defini- 
tion of  the  routes  to  be  followed  by  westward  and  eastward  bound  vesaela,  came 
into  force  on  January  15.  Prom  that  date  to  August  14,  west-bound  vessels  are  to 
steer  on  a  great  circle  course,  but  nothing  soutb^  so  as  to  cross  the  meridian  of  47^ 
W.  in  lat,  42*^  N.;  while  from  August  15  to  tlanuary  14,  the  course  must  be  shaped 
80  as  to  cross  49"=  W.  in  4G^  N.,  and  60^  W*  in  43°  N,  In  either  case  they  sub- 
■equently  steer  for  a  position  south  of  Nantucket  IJght-ship.  Eaat-bound  ships 
muat  cross  the  meridian  of  70^  W,,  nothing  to  the  northward  of  40°  10'  N*  at  all 
times  of  year.  From  the  intersection  of  those  lines,  a  course  is  laid  down  which 
varies  according  to  the  time  of  year.  From  January  15  to  Aus^ust  23,  the  meridian 
of  47°  W.  is  to  be  crossed  in  41*^  N. ;  while  from  August  24  to  Jaouary  14,  the  course 
passes  the  intersections  of  60**  W.  with  42°  N.,  and  of  45°  W*  with  46°  30*  K. 
From  the  last  positions  in  each  case,  nothing  north  of  the  great  circle  must  be 
steered,  whether  bound  to  the  Irish  or  English  channels. 


OBITUARY, 


Captain  Bichard  Trench  Kirkpatrick,  D.S.O. 

The  treacherous  murder  of  Captain  K.  1\  Klrkpatrick,  D.SX)*,  one  of  the  officers 
[attached  to  Major  Macdonald^s  expedition  in  East  Africa^  deprives  the  British 
authorities  in  those  parts  of  the  services  of  a  young  officer  of  much  promise,  who 
had  likewise  done  good  work  in  the  interest  of  geographical  knowledge.  From  the 
scanty  details  which  have  bo  far  b«en  received,  it  seems  that  the  scene  of  tbe 
murder  was  somewhat  to  the  east  of  Duiile}  whence  tbe  sad  news  was  sent  by 
Major  Macdonald  on  December  17.  The  deceased  officer  had  left  the  main  body  of 
tbe  expedition  for  surveying  purposes.  Captain  Kirk  pat  rick,  who  belonged  to  the 
Leiuster  regiment,  obtained  his  commisaloD  as  lieutenant  in  1885,  and  bis  captaincy 
in  1893,  He  joined  our  Society  in  1897,  and,  on  proceeding  to  East  Africa,  obtained 
a  grant  of  instruments  for  surveys  in  that  region.  His  exploration  of  Lake  Eioja 
ts  referred  to  in  the  last  volume  of  the  Journal  (p.  521), 


CORRESPONDENCE. 

Sehtistian  Cahot,  150B, 


Sebastian  Cabot^  tbe  earliest  recorded  Eoglisb  arctic  explorer,  visited  the  ioe-bound 
seas  in  the  years  1508-1509,  Ko  account  of  this  voyage,  nor  of  any  voyage  by 
Cabot  during  these  years,  is  given  by  bis  Eogliab  biographers.  The  groands  ujjon 
which  the  opeoing  statement  is  established  are  described  in  tbe  following  paragraphs. 
If  the  argumeata  therein  set  forth  are  consistent  with  historical  fact  and  with 
logical  reasoQing,  the  result  is  a  definite  addition  to  what  is  known  about  tbe 
earliest  Eoglish  maritime  explorationii, 

Englifb  sailors  made  frequent  trading  voyages  to  Iceland  during  tbe  last  half  of 
the  ftftoenth  century.  Some  of  them  had  doubtless  been  blown  northward  and 
westward  beyond  their  destination.  A  few  of  these  storra-tosEed  and  wind-driven 
vessels  may  have  succeeded  in  making  their  way  back  from  polar  seas,  but  if  so, 
the  talei!  of  their  adventures  have  not  been  preserved  in  written  history.  Exploring 
expeditions,  moreover,  had  sailed  westward  from  Bristol  as  early  as  1180,  and  in 
1497  a  crew  of  Bristol  sailors,  commanded  by  the  father  of  Sebastian  Cabot, 
succeeded  in  reaching  the  North  American  continent.    But,  so  far  as  can  be  made 
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out  from  the  aT&iUble  sources  of  informAtioD,  the  English  Toyage  of  1506-9  was 
the  first  which  deliberately  sought  a  pathway  through  the  unknown  northern  seap. 

The  career  and  the  character  of  Sebastian  Cabot  have  been  stadted  with  an 
amazing  amount  of  well-intended  energy  during  the  past  seventy  years.  Every 
scrap  of  information  which  concerns  the  man  or  his  achievements  have  been 
examined  with  most  exacting  scnitioy.  Laborious  research  has  ransacked  every 
storehouse  wherein  some  chance  might  have  hidden  the  least  tride  of  documentary 
information  referring  never  so  slightly  to  this  subject.  Whatever  could  be  made 
to  throw  even  the  dimmest  of  sidelights  upon  the  world  in  which  the  Cabots  lived, 
or  upon  the  work  which  they  did  in  it,  has  been  utilized— from  the  galleys  of 
Queen  Hatshepsu  to  the  latest  charts  of  wind  and  tide  and  ooean  currents.  The 
students  who  have  used  these  things,  however,  have  been  absorbed  in  contempla- 
tion  of  the  fact  that  an  Anglo- Venetian  seaman  may  have  set  foot  upon  the 
continental  soil  of  America  a  few  weeks  earlier  than  the  Hlspano-Genoese 
Columbus,  or  any  other  European  of  modern  tiroes.  The  definitive  eatabUahment 
of  the  fact  that  John,  and  not  Sebastian,  Cabot*  in  1497^  and  not  in  1494,  planted 
an  EngliBh  banner  on  North  Americai  was  a  notable  historical  performance.  The 
proving  of  these  facts  required  much  wearisome  research,  careful  and  intelligent 
use  of  a  confusing  mass  of  material  in  many  dialects,  and  a  wide  acquaintance  with 
the  literature  and  the  characteristics  of  the  period  of  discovery.  It  is  now  some 
years  since  the  main  facts  of  the  Cabot  discovery  have  been  seriously  qnestioned  by 
well-informed  and  well-balanced  students  of  that  period.  On  the  four-hundredth 
anniversary  of  the  event,  however,  there  was  a  sudden  and  remarkable  revival  of 
interest  in  everything  connected  with  the  discoverers.  Books  and  many  essays 
have  been  published,  but  it  seems  not  to  have  occurred  to  the  writers  of  these  that 
there  oould  be  anything  of  real  siguificaoce  concealed  in  the  known  sources.  The 
result  has  been  that  a  great  deal  of  time  and  of  book -making  has  been  expended 
upon  the  elucidation  of  fncts  which  were  already  known  quite  as  well,  although  not 
to  widely,  as  they  are  to-day. 

That  the  time  is  now  ripe  for  some  revision  of  the  presupposi lions  which  have 
hampered  the  students  of  Cabot,  and  for  one  addition  to  the  stock  of  current 
information  about  him,  seems  to  be  shown  by  a  remark  in  the  latest  volume 
devoted  to  the  subject*  Mr,  Beazley,  of  Oxford,  in  his  *  Builders  of  Gr<?ater 
Britain  *  volume,  states  in  connection  with  one  of  the  original  accounts  of  Cabot*a 
1308  voyage  that  the  story  of  this  expedition  "  rests,  to  our  thinking,  on  somewhat 
better  foundation  "  than  those  of  certain  other  voyages  which  some  writers  have 
supposed  that  Cabot  made.  Within  the  last  half-dozen  years,  the  story  of  this  1508 
expedition  has  been  partially  related  by  two  Italians.  The  erratic  nature  of  many 
of  the  conclusions  arrived  at  In  the  volume  of  one  of  these,  however,  and  the  evident 
desire  of  Big.  Tarducci  to  claim  all  honours  for  his  hero,  deprived  his  chapter  upon 
this  voyage  of  any  convincing  value.  On  theother  hand,  Dr*  Errera,  in  the  BoiieU 
tino  of  the  Italian  Geographical  Society  for  August,  1893,  presented  certain  factg 
which  have  been  perfectly  well  known  to  all  thorough  students  of  the  Cabots,  in 
such  a  new  arrangement  as  to  make  the  voyage  of  1508  seem  quite  possible.  All 
of  these  facts,  however,  had  previously  been  explained  many  times,  with  such 
different  results,  that  no  mere  sbufiling  of  them  could  be  expected  to  change  this 
possibility  into  an  accepted  historical  probability.  Moreover,  the  suggestions  of 
Dr.  Errera  appear  to  be  quite  unknown  to  recent  English  writers  upon  the  Cabots, 
Mr.  Henry  Harrisse  probably  represents  the  prevailing  impression  very  fairly  when, 
in  his  Cabot  volume  of  1896,  p.  151,  he  describes  one  of  the  eariiost  distinct 
referencea  to  this  voyage  of  1508  as  only  ** another  example  of  the  random  talk 
noticeable  in  all  the  statements  which  originated  with  Sebastian  Cabot.** 
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The  date  of  the  voyage  of  1508-9  is  diJtiiictly  given  by  one  of  the  beat-ki 
authoritle*  for  Gabot^s  English  career,  the  writer  whose  works  contain  the  earlll 
printed  reference  to  him  by  name.  Peter  Martyr  wrote  hia  seventh  decade,  *  De 
Of  be  Novo/  in  1524,  and  in  the  second  chapter  he  mentiaiiB  a  voyage  made  by 
Cabot  aixteen  years  before:  "anno  ab  hinc  sexto  decimo  ex  Anglia."  Unluckily, 
Eicfaard  Hakluyt  corrected  this  atatement,  as  he  was  entirely  justified  in  doing 
according  to  his  ideals  of  editorial  duty,  so  that  io  the  edition  of  the  *  Decades  *  which 
he  pubHshed  in  1587,  the  edition  which  le  almost  invariably  consulted  by  investi- 
gators, this  passage  reads,  ^'  Bacchalaos  anno  ab  hinc  vigesimo  sexto  ex  Anglia  per 
Oabotum  repertoa."  Hakluyt's  statement  is  the  more  nearly  correct,  according  to 
what  is  now  known  legarding  the  Cabots*  discovery  of  America.  The  important 
fact  remains  equally  true,  that  Martyr,  who  knew  Cabot  intimately,  associated  his 
explorations  with  the  year  1508, 

This  date  is  confirmed  by  a  passage  which  was  first  made  public  by  Sig* 
Berchet,  in  the  monumental  publication  of  the  Italian  Columbian  Commission  in 
1893.  Marc  Antonio  CoDtarini,  in  1536,  read  to  the  Venetian  Senate  a  report  of 
his  diplomatic  missiou  to  Spain,  where  he  had  enjoyed  many  opportunities  of 
meeting  Cabot.  In  this  report,  he  states  that  Cabot  made  a  voyage  of  exploration 
iinder  the  auspices  of  King  Henry  VIL  of  England,  but  that  upon  his  return  he 
found  that  his  patron  was  dead,  and  that  the  son,  Henry  YIII.,  cared  little  for 
Buch  enterprises,     Henry  VIL  died  on  April  21,  1509, 

The  date  of  this  voyage  was  comparatively  widely  known  during  the  second 
half  of  the  sixteenth  oentury.  In  1578,  George  Beste  described  a  Cabot  voyage 
of  1508,  with  considerable  detail,  in  his  *  Trve  Diecovrse  of  the  late  Voyage  of 
Dificoverie,  for  the  finding  of  a  passage  to  Cathaya  by  the  North*vvest/  A  year 
later,  at  Geneva,  Vrbaio  Chauveton  published  a  French  translation  of  Benzons^s 
'  New  World/  to  which  he  made  extensive  additions,  including  an  account  of 
Cabot^s  voyage,  dated  1507,  with  details  which  were  evidently  not  derived  from 
Beste,  nor  yet  from  Rarausio's  Sammario  of  Peter  Martyr,  to  which  it  apparently 
gives  a  reference.  Chauveton's  additions  were  translated  into  Latin  and  German 
for  Do  Bry's  edition  of  Benzoni,  in  his  ^  Grand  Voyages,'  part  iv» 

The  more  important  details  of  this  voyage  are  contained  in  the  report,  already 
meotioned,  delivered  to  the  Venetian  Senate  by  Marc  Antonio  Gontarini.  The 
ambassadtrr  etatee  that  Cabot  was  authorized  by  Heury  VIL  to  take  two  ships, 
and  that  *'  with  three  hundred  men  he  sailed  so  far  that  he  found  the  sea  frozen, 
and  he  was  compelled  to  return  without  having  acoompliahed  his  object."  As 
Mr.  Harrisse  has  pointed  out,  this  account  agrees  closely  with  an  undated  narra- 
tive printed  in  1516  by  Peter  Martyr,  and  derived  directly  from  Cabot,  who  was 
a  frequent  guest  at  Martyr's  table*  Martyr  states  thnt  the  northern  seas  had 
been  searched  by  Sebastian  Cabot,  who  fitted  out  two  ships  with  three  hundred 
men  in  England,  and  sailed  northwards  until  he  found  immense  icebergs  and  con- 
tinual daylight  in  the  month  of  July.  He  succeeded  in  making  land,  from  which 
the  sun  had  melted  the  snow.  Compelled  by  the  obstacles  of  nature  to  turn  back, 
he  coasted  southwardd,  meeting  immense  shoals  of  large  fish,  whose  oountlees 
maBseB  actually  stayed  the  progress  of  his  vessels.  Along  the  shores  large  bears 
were  observed,  which  lay  in  wait  for  the  fish»  leaping  into  the  shallow  water  as 
they  saw  their  chance,  and  drawing  the  prey  to  land  after  much  spattering  and 
struggling.  Another  account  of  these  fish  and  bears,  much  more  realistic  than 
that  published  by  Martyr^  is  contained  in  the  perplexing  Summario  of  the 
*  Decades*  and  other  earliest  treatises  on  the  '  New  World,'  which  was  printed  in 
VeDtce  in  1534.  Curiously  enough,  this  very  significant  narrative  has  never  been 
used  to  any  serious  purpose  by  the  biographers  of  Cabot,  for  what  reason  it  would 
be  hard  to  say. 
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Gomara  in  1552,  and  Galvano  in  1563,  pbiced  on  record  the  main  facta  con- 
nected with  this  voyage,  but  without  additional  detaik,  except  the  degree  of 
north  latitude  reached,  which  is  given  as  58°  or  60°.  Theee  facts  are  verified, 
also,  to  a  certain  extent  by  Richard  Eden^  whose  intimacy  with  Cabot  in  his  later 
years  haa  been  ao  often  portrayed.  In  a  comment  on  a  translation  of  one  of 
these  narratives,  Eden  remarks  that  **  Cabot  touched  only  in  tlie  north  corner  and 
moat  barbarous  parte"  of  the  new  world,  "from  whence  he  was  repulfel  with  ise 
in  the  monetb  of  July.*' 

Sebastiaa  Cabat  made  another  attempt^  beside  the  voyage  of  1508-9,  to  fiod 
a  route  through  the  northern  seas.  The  details  of  this  expedition  cannot  be  made 
to  coincide  at  any  point  with  those  already  quoted.  The  rnost  circumstantial 
account  of  this  voyage  is  given  by  Ramusio,  to  whom  had  been  entrusted,  in  1551  ^ 
an  investigation  into  Cabot^s  Venetian  interests.  In  the  Discorso  prefixed  to  the 
third  volume  of  his  *  Collection  of  Voyages/  published  in  1553,  Ramusio  mentions 
a  letter  written  to  him  by  Cabot  some  time  before,  in  regard  tu  the  probabilities 
for  a  worth-west  passage  from  Europe  to  the  East.  Cabot  wrote  that  he  had 
once  sailed  for  a  long  time  west  and  north,  until  he  reached  lat.  iuh^  on  June  11. 
The  sea  was  still  open  before  him,  and  there  seemed  to  be  nothing  to  prevent  him 
from  proceeding  onwards  toward  Cithay,  when  he  wafl  forced  to  stop  and  turn  back 
on  account  of  some  trouble  with  the  shipmaster  and  mutinous^  sailors — *^  la  malig- 
nity del  padrone  &  de  marinari  solleuti," 

There  are  two  other  accounts  of  an  English  voyage  made  at  about  this  time, 
which  was  interfered  with  by  a  mutiny  of  the  seamen.  Ooe  is  in  the  fascinating 
*  Interlude  of  the  iiij  Etementa,'  which,  describing  America,  tells  how — 

"  But  yet  not  longe  a  go 
Some  men  of  this  couutrey  went 
By  the  Kynges  noble  coneent 
It  for  to  serclie  to  that  extent 
And  ooude  not  Ije  brought  therto. 
But  they  that  were  the  venteres 
Haue  ciiuse  to  outm  their  marjners 
F»b  of  promts  ami  dissemblers 
That  falely  them  betrnyed. 
Which  wold  take  no  poioe  to  aaik  farther 
Tliim  their  own  Ijst  and  pleajsure." 

Richard  Eden,  of  whose  intercourse  with  Cabot  we  have  such  abundant  traces, 
presented  liis  translation  of  Munster*d  *  Treatyse  of  the  Newe  India '  to  the  Duke 
of  Northumberland-  In  the  dedicatory  epistle,  Eden  says  that  **  man  lye  courage, 
if  it  had  not  been  wanting  in  others,  at  siiche  tyme  as  oure  sovereign e  lorde  of  noble 
memorie  King  Henry  the  viij.  about  the  same  year  of  his  rayne,  furnished  &  set 
lorth  certen  shippea  under  the  gouemaunce  of  ii^ebastian  Cabot,  yet  living,  and  one 
Syr  Thomas  Perte,  whose  faynt  heart  was  the  cause  that  that  viage  toke  none 
effect."  Thia  passage  closely  suggests  a  remark  made  by  Robert  Thorne  in  a 
**  book  "  or  letter  written  about  1527,  which  Is  printed  in  Hakluyt's '  Divers  Voyages/ 
Referring  to  some  undertakings  of  the  Bristol  merchants,  hia  father  and  Hugh 
Eliot,  he  says  that  "  if  the  mariners  woulde  then  haue  b«jen  ruled,  and  folowed  their 
pilots  mind,  the  lands  of  the  West  Indies,  from  whence  all  the  gold  commethj  bati 
been  ours."  In  a  marginal  note,  Hakluyt  refers  to  Cabot's  letter  to  Ramusio,  which 
is  quoted  above. 

No  convincing  indication  of  the  date  of  this  voyage  has  yet  been  discovered. 
Chauvetoni  as  previously  noted,  tell  a  of  a  voyage  by  Cabot  to  iu°  north  in  1507. 
The  date  1517  would  seem  at  first  sight  to  be  implied  by  Eden,  were  it  not  for  the 
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fact  thut  this  writer  was  far  too  serious  and  too  sensible  a  student  to  juggle  with 
words  ia  the  laaliion  needed  to  obtAiti  the  eighth  year  of  Henry  VIIL  There  are 
many  reasons  for  doubtiog  the  possibility  of  an  English  voyag©  having  leen  made 
by  Cabot  ia  1517,  and  Mr,  Harrisse  has  deyotel  much  skilful  research  to  proving 
ih»t  Sir  Thomas  Perte  or  Spert  could  hardly  have  engaged  in  it  at  that  time.  Dr. 
Errera  argues  that  in  English,  aa  in  Italian,  "  the  same  year"  of  Henry  VIIL,  In 
the  absence  of  a  direct  reference  to  any  other  time,  is  obviously  the  first  year  of  the 
reiga>  By  this  interpret  at  ion,  the  events  of  the  mutinous  voyage  are  combined 
with  those  of  the  iceberg  expedition  of  1508-9.  An  open  sea  at  67°  north  on  June 
11,  and  icebergs  in  July  at  60^  are  by  bo  means  mutually  im|JOflfiible.  The  two 
narratives  are,  however^  so  clearly  diatmguishable  in  all  other  reepeots^  that  it  seems 
much  safer  to  consider  them  as  referring  to  separate  adventures^  and  frankly  to 
confess  that  there  is  no  available  means  of  determining  the  date  of  the  June  voyage 
to  67**  north,  unless  we  accept  Chauveton*8  1507,  for  which  the  most  that  can  be 
said  is  that  it  has  not  been  disproved. 

Why   baa  eo   little  attention   hitherto   been  paid  to  these  two  Cabot  arctic 
voyages?    In  August*  1497,  John  Cabot  and  his  English  ahipniates  landed  at 
Bristol,  bringing  the  news  that  there  wert'  fertile  lands  awaiting  Christian  coloniza- 
tion on  the  western  Bide  of  the  Atlantic.     Flans  for  the  further  exploration  of  this 
newly  found  land  quickly  took  sha^^,  and  there  is  the  best  of  evidence  that  five 
ships  started  thither  early  in  the  following  year,  1498,  equipped  with  everything 
ttsat  might  be  needed  for  the  settlement  of  a  colony  and  the  exploitation  of  the   ■ 
country.    Of  the  failure  of  this  expedition' — for  in  this  case  no  news  is  probably  not  I 
good  news — absolutely  nothing  is  known  to-day.    Not  one  word  exists  which  has 
been  proven  to  refer  to  the  progress  of  the  ships  after  they  encountered  a  storm 
which  forced  one  of  them  to  return  to  the  Irish  coast.     Perhaps  it  is  one  consequence 
of  this  absence  of  other  information,  that  it  has  been  the  custom  of  writers  upon 
the  Cabot  voyages  to  assume  that  the  several  narratives  of  arctic  voyages,  which 
have  been  quoted  in  previous  paragraphs,  contain  the  record  of  the  progress  of  the   « 
expedition  of  1498.     The  most  painstaking  e2£amination  of  the  original  texts  of  ■ 
these  narratives,  and  of  the  context  in  which  they  properly  belong,  does  not  reveal 
the  slightest  ground  for  any  stich  ssaumption. 

It  is  not  known  whether  Sebastian  Cabot  accompanied  either  of  the  expedi- 
tions of  1497  or  1498.  After  hla  father's  death,  according  to  the  statements  of 
men  who  knew  him  well,  and  whoae  good  faith  and  historical  competency  in  other 
matters  are  not  questioned  by  those  who  have  studied  their  writings  most  care- 
fully, Sebastian  became  animated  with  a  desire  to  emulate  the  achievements  of 
Columbus.  That  source  of  winning  the  confidence  and  the  support  of  those  with 
whom  he  came  in  contact  which  characterized  Sebastian  Cabot  so  strikingly 
throughout  his  career,  doubtless  helped  him  at  m  very  beginning  to  persuade 
King  Henry  YIJ.  to  authorize  a  trial  of  his  ideas  on  navigation*  In  1500,  as  in 
1900,  the  thouglUs  of  British  merchants  centred  on  the  markets  of  Eastern  Asia. 
Cabot,  so  far  aa  we  are  able  to  understand  his  ideas,  believed,  and  correctly,  that 
the  shortest  route  from  England  to  Cathay  lay  across  the  arctic  circle.  He  seems 
also  to  have  had  some  notion  of  what  is  now  called  "  great  circle  sailing,**  and 
this  was  probably  the  idea  which  be  put  on  trial  during  the  last  year  of  kii  ■ 
patron's  life.  Whether  he  had  previously  made  a  trial  of  the  same  theory,  only  to  " 
be  thwarted  by  those  with  whom  he  sailed,  is  not  now  known. 

Two  facts  must  be  explained  before  this  hypothetical  ekctch  of  Sebastian  Cabot's 
early  career  can  claim  the  support  of  historical  students.  The  first  is,  that  the 
Drapers*  Company  of  London  in  1521  declared  that  a  certain  Sebaatjan— apparently 
refeiring  to  Cabot — had  never  vifcUed  the  lands  to  which  Henry  VIII.  was  then 
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prupOBiQg  to  send  him  as  pilot  of  an  expedition.  It  is  not  probable  that  the  lands 
upon  which  Henry  YIII.  and  Cardinal  Wolsey  were  thinking  of  expending  men 
and  treasure  lay  in  the  nei'^hbourhood  of  those  arctic  regions  which  Cabot  is 
Buppoeed  to  have  visited.  Not  one  of  the  extant  reparts  of  his  American  oxplora- 
tioD,  for  which  Sebastian  can  be  in  any  way  held  to  be  peraonally  reaponaible,  lays 
cUim  to  acquaintance  with  any  portion  of  the  new  world  except  the  most  northern 
regions. 

The  other  fact  \a  that,  as  has  been  persistently  alleged,  Sebastian  Cabot 
throughout  bis  life  always  confused  his  own  arctic  expbrationa  with  the  discovery 
of  the  new-foQnd  land  of  Bacchalaos,  and  that  he  rarely,  if  ever,  referred  to 
the  exploits  of  his  father.  There  would  be  greater  difficulty  in  refuting  this 
allegation  were  it  not  for  the  actual  fact  that  there  are  only  two  clear  references 
to  the  discovery  of  1407  which  can  be  traced  directly  to  Sebastian,  and  that  each 
of  those  credits  the  discovery  to  his  father.  The  inappemonde  presumably  made 
by  Sebastian  Cabot  in  1544,  and  the  Harford,  pee u do-Holbein,  portrait  of  the  ion» 
both  state  that  John  Cabot  discovered  North  America.  Each,  at  least  by  implica- 
tion, leaves  the  impression  on  the  reader  that  the  son  participated  in  that  discovery. 
There  exists  not  the  slightest  ground  upon  which  to  batic  an  absolute  denial  of  the 
truth  of  this  lost  statement. 

As  for  the  other  accounts,  Sebastian  must  have  talked  with  many  people  many 
times  about  his  early  English  experiences.  His  hearers  were  mainly  interested  iii 
two  things — the  discovery  of  Baccalaoa^  or  the  codfish  country,  which  was  first 
visited  by  a  European  within  the  period  of  modern  history,  when  John  Cabot 
touched  its  ahores  in  1497 ;  and  in  Sebastian's  tales  of  his  own  seafaring.  Some 
of  his  listeners  repeated  his  stories,  and  we  kno^'  that  their  words  were  retold  to 
others.  Small  wonder  that  coDfu»ion  crept  ioto  the  narrative  i  that  the  father 
who  had  died  a  half-century  before  was  forgotten  in  the  son,  whose  courteous, 
intelligent  earnestness  made  him  friends  among  the  stolid  Etiglishmen  as  among 
the  mercurial  Spaniards;  and  that  the  events  of  voyages  accomplished  many 
decades  earlier  mingled  together  to  form  a  single  narrative.  Conversation  rarely 
fixes  any  fact  clearly  in  the  mind;  it  leaves  many  impreasioQS  which  are  true,  but 
which  are  quite  as  easily  recalled,  as  every  lawyer  knows,  in  false  as  In  their  true 
associatioDs.  This,  however,  is  not  a  place  for  the  discussion  of  historical  evidenoe» 
or  of  the  character  of  Sebastian  Cabot.  It  is  not  out  of  place,  however,  to  suggest 
that  the  historical  sources  which  detail  the  story  of  the  Catwte,  are  in  no  wise 
different  from  those  which  relate  to  other  men,  living  or  dead,  and  that  the  rules 
of  historical  criticism  which  need  lo  be  applied  in  their  elucidation  are  the  same 
as  are  used  in  other  investtgafioDs.  Kecent  developments  in  the  Cabotian 
controversies  make  it  necessary  to  preserve  in  their  discussion,  with  rather  more 
than  usual  care,  the  spirit  of  fair  play  and  honest  open-mmdedness,  and  to  employ 
a  certain  amount  of  common  sense — and  vory  little  else« 

QSOROS   FaBKEE  WlNSHlP. 

Provideooe,  RJ.,  November  30, 1808. 
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GEOGRAPHICAL  LITERATURE  OP  THE   MONTH. 

AddU%&n§  to  the  Library. 
By  HUaH  ROBEET  MXLL,  D.So.,  Librarian^  B.O.S. 

The  followlBg  ftbbTeTialioiu  of  noxmM  and  the  adjeotiyes  derived  from  them  are 
fimplojed  to  mdioate  the  eooroe  of  &rtiole«  from  other  pablio&tioni.  Geogimphioftl 
names  ane  in  e«ch  caie  written  in  fuU : — 


A^  =  Academy,  Ao&demio,  Akadomie. 

Ann.  =  AobbU,  Ant^ales,  Annalan. 

B.  =  BolletiD,  Bollettiiio,  Boletim. 

Com.  =  CoQuneroe,  OommeioiaL 

0.  Bd.  =  Oomptea  Bendti«, 

Krdk.  =  Erdknnde. 

0.  =  QeographT,  Qeograpbie,  Qeognftau 

Qm,  =  GeaellBohafL 

L  =  Institute,  Inftttntlon. 

I2.  =  Izvcistiya. 

J.  =  Journal. 

M.  ^  Mitteilungen. 


fifag.  ^  Magazine. 

P,  =  Proceeding*. 

B.  =  Bonl. 

BeY.  =  HeTiew,  Bevne,  HeTiBtA^ 

S.  =  Society,  6ooi^t^,  Selakab. 

Sltxb.  s  Sitetingiberiolit. 

T,  =  Traofl&otiont, 

V.  =  Verein. 

Yeih.  =  Vertiftndlnngen. 

W,  =  WiKaoDBohaft,  and  oomponnda 

Z,  ^  Zeitflchrift. 

Zap.  —  Zapiaki, 


On  account  of  the  ambiguity  of  the  words  oct^vo^  quarts,  etc.,  the  lize  of  booka  in 
the  liat  below  la  denoted  by  the  leugtli  aud  brendtb  of  the  cover  in  inobea  to  the 
nearest  half^inch.     The  size  of  the  Joumcd  ia  10  x  6|. 

A  sel«otion  of  tliG  works  in  this  Uit  will  be  noticed  elaewMre  in  tks  "  JonraaL** 

EtTEOFE, 


Jahrbucb  de»  k.  k.  bydrograplii^cben 
Wien:   W.   Braomiiller,    1898.     Size 


Austria. 

Hydrog^rapbiecher  Die  net  m  Osterreicb. 

Gentrtil-Bureaua.     IV.      Jabrgansf   1896* 

15  X  11.     Maps  and  DiagramM. 
StatisUcB,  diapnms,  and  mapa  of  rainfall,  snowfalU  and  rlTer-levels  in  the  drainage 
areas  of  all  the  rivers  of  tho  Austrian  crown-Ianda  aoparately,  and  a  general  Beotkm 
g^viog  the  neoeasary  explaoutious  and  general  atati sties. 
Balkan  Statu.  MillAr. 

Travels  and  Politica  in  the  Near  East.     By  Willism  Miller.     London  ;  T.  Fiaher 

Unwiu,  1808,  Size  9|  x  fi|,  pp.  xxiv,  and  516.  Map  luid  lUunirations.  Priee  21s. 
This  b(M>k  records  the  jouroeye  of  a  careful,  observant,  nnd  well-iDstrueted  traveller 
tbroo|jrh  the  greater  part  of  the  Balkan  peninsula.  Chapters  are  devoted  to  Istria  and 
Dalmatia,  Montenegro,  Bosnia  and  Herzegovina,  Novibazar,  the  Albanian  coast  and 
Corfu,  Greece,  Crete.  Samos,  Miicedonia,  Con»ttiDtiuople,  and  Bulgaria,  There  are 
excellent  illuBtratinne,  including  a  striking  view  of  the  Ckirintli  caaal.  A  reprint  of 
Kiepert's  map  of  tli©  Balkan  peninsula  (unccloured),  on  the  scale  of  1 :  1,500,000,  is 
reprtMluDcd  hy  ]>ermid8ion,  but  neither  the  name  of  the  author  nor  of  the  German 
puhliahcr,  Dietrich  Keimer,  is  meotiooed  upon  it. 
France— Mont  Blauc.  Mathews. 

The  Anual.H  of  Mont   Blanc     A   Monograph.     By  Charles   lid  ward   Mathews, 

With   u   Chapter  on   the   Geology  of  the   Mountain,   by   Prof.    T.  G.   Bonoey. 

London  ;    T,    Fiaher   Unwin,    1898.     Size  9  X  *j,  pp.  xxiv.  and  308,     Map  and 

IUu9traU'om,  Price  2 is.  Presented  hy  the  PMiBhir. 
This  important  history  of  the  ascents  of  Mont  Blano  is  ncoompanied  by  a  obapt^r  on 
the  geolagy  of  Jlont  Bh^nc  by  Prof.  Itenney,  and  a  bibliography  of  the  mountain 
arranged  Hlphahetiadly  nfcording  to  authors*  uumpji.  The  eppendii  inelndes  a  table 
of  all  the  iitceuts  from  1780  to  1851,  a  table  of  fatrtl  aecidentd  from  1820  to  1898— 
these  number  19 — and  a  facsimile  reprint  of  an  interesting  *  Account  of  the  Blaoi^res 
or  loe  Alps  in  8a?oj/  presented  to  the  Ruval  Society  in  1744. 

Italy.  Cerealle. 

Turin  et  la  Valine  d'Aoste,     Par  J.  Corcelle.    (Eitrait  de  la  Eevue  de  G^graphie^ 
Ootobre  1S98.)    Size  10  x  Oi,  pp.  8.     PtennUd  by  the  Author. 

Italy.  Xagiitrij, 

Giovanni   MarJnelli     Le  Provincie  d^Italia.     Brevi  cenni  geografici,  atatistici  e 
atorici  per  lo  studio  della   geografia  patrla   nelle  ecuole  ekmentari  secondo  i 
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pmi^nimmi   29  noveinbre   1894.     Pfovinoia  di  Aquila   degU  Abnizzi  di   LuIkI 
Filipjwde  MagWlrie.   Homa  :  SocietJi  I^Mitrice  Dftiitts  Alighieri,  1898.   Size  8  X  5|, 
pp.  (etioh)  24,    Presented  by  the  Author. 
Xtaly—OTftian  Alpi.    Jalirb.  SehtoeU^t  Alpenelub  S3  (1897-98) ;  101-148.         Eniin^er. 
Die  Grajiachen  Alpen.     Zweiier  Teil     Bergfahrten   in    Picraont.     Von  Guatav 
Eoring^r.     With  Piate$. 

Itftl7— Ugo  di  G&rdm.       Riv.  G.  luaiana  5  (1898):  3^-£(77.  Fiiaber. 

L*AQfiteatFO  moreoLoo  del  Lago  di  Garda,     Del  Prof.  Dott  Teobnldo  Fischer. 

BoiBlm  B.A.  Imp.  Set.  St.  P^ertbourg  8  (1898):  77-84.  Ovblotky. 

Determination  dee  elemeots  du  ma^etitme  terregtrc  a  KameneU-Porloliik.  KhoUne 
et  Odestia  *m  aulomDu  1895.     Par  W.  Dubinsky.     [In  Haaiian.J     With  Plate. 

RqjiU.  M€m,  Comity  G^og.  Hum.  10  (1898):  1-362.  diuckemberg. 

Allgcmeiae  geolwsohe  Karle  you  RuBsland*    Btatt  127.    Vou  A.  Stuoketibcrg. 

[In  EiusiaD.]     mth  Platet. 

ThiB  report  is  in  Ruasitin,  with  a  orrmprebeauire  abstmot  in  German. 
Rniria.  G.Z.  4  (1898):  5.5G-:>73.  Oot£. 

Die  Industriegebiete  de»  dstlichea  uod  ntirdliclieii  Kns^Iands.     You  Wilb.  Gotz. 
Rnisia.  /,  Franklin  J.  146  (IS98):  193-214,  264-279.  Kmni. 

A  Trip  to  Eoaaia  and  tbe  Ural  Hotintuin^.    By  George  F.  Kunz. 
BatiU— Cjelonei.      B.A.  Imp,  3ci.  SL  PtierOtourg  7  (1897);  481-485.  EybkiJi. 

Die  OvcloaeDbabnen  in  Rutland  iii  den  Jahien  1890-92.    Vorfaiiflge  Mittheilung. 

Voii  P,  Rybkin. 
Xotea  on  the  patbtt  of  344  cyclonea  wbich  pursned  a  well-marked  path  across  Enro^ 
pean  RuA^in. 
Bniiia— Geology.  Hikitiii. 

Bibliothi^ijuo  (torilogi^iie  de  la  Riissio.     1896.     Gompoee'e  BOtta  la  tL^daotioii  4e  g. 

Nikitin.    Hupplemtint  an  tome   xvi.   des  Bnlletina  dn  L^ooiite  Gdologique.     Bt. 

Petembarg  :  Eggera  &  Ciu.,  184)7.     Size  10  x  7,  pp.  244, 

This  book  JB  printed  in  RiMaian,  with  a  French  translation  of  each  title  and  brief 
Bummary  of  works  dealing  with  the  geology  of  Rnsaia. 

Bnitia— StLTik.        Mfm,  {Zap,]  8.  Imp.  Rugts  O.  32  (1898)  :  1-24.  VourAaoz. 

Dtftermioutiona  magn^tiqiies  faitea  en  Ruasie  dans  le  Gnnvemement  dc  Konrak 

aouB  lea  anspioea  de  la  Sociele  Imptiriale  Hiisse  de  Goographie  en  1896.     Par  M. 

Th*  Moureaui.     With  3fap». 
Bntaia— Borlh  Coaat.  Petermanm  M.  44  (1898)  :  230-23K  Shekaliky. 

Die  Arbeiten  der  Roasiaoben  KriegBmariDi^  in  den  arktiichen  €^w&a«em  im  Jabre 

1896.     Milteilung  von  J.  v.  Schokalski     With  Map. 
A  gnmoiary  of  the  work  by  Colonel  Bhokalaky,  of  which  a  tranalation  appeared  in 
the  Journal  for  August,  1898  (vol.  \iL  p.  172). 

SwiUflrUnd.  B.S  G.  LUU  80  (1898) :  1 29-1  ^ «.  Maqnet, 

1.a  Haute-EIngadine  et  le  niui«lf  de  la  Bernina.     Par  M.  Maurice  Maquet     With 
lilu^t  rations. 

•wiUerland-Bem,    XVL  Jahreth.  G.  Oftt.  Bern  1897  (1898):  2*31-266.  Schmid. 

Die  TemfieraturTerhaltniBoe  in  der  Aiire  bei  Bern.     VoQ  Euill  8chmid. 
Th«i  letaperature  of  the  water  of  the  Aar  has  been  obaer^ed  three  times  daily  i^ince 
1895,  and  the  reaulta  for  throe  years  are  briefly  diaeoAMd. 

Switierlaiid— Beiuese  Alpi.  Oall«t. 

JaJirh.  SehwtUer  Alpeitrltih  33  (1897-98):  173-191. 

Cjtielques  chemina  ine'dits  dand  lea  Alpes  bernoiiea.     Par  Julien  Gallet.     With 

Pfutm, 

SwitierUmd'— Dayos.   Jahrh  Schuceiter  Alpendub  33  (1897-98)  :  2ti2-29L  Schlbler. 

Ueber  die  nivale  Flora  der  Laodschaft  Davoa.     Von  Dr.  Wilh.  Schibler.     With 

Plaiet. 

On  the  high  monntain  flora  of  the  Davoa  region. 
8witaerland^0eode»y.  HeiEenobiaitt. 

lutcmationHle  Erdtneatjunp^.     Daa  Schweizcridche  Dreiecknetz  herauBgegeben  von 

der  SchweizeriBchen  geotlatiachen  Kr>mtDiasioni    Aohter  Baud.    Loiahweichungeu 
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ID  der  mittleren  und  nordlichen  Sohweia.     Im  Aoftrage  ausgeftibrt  uud  beftrbeitet 
vgn  Br.  J.  B.  MesaerBchmitt.    Ziirioh:  Fii«i  k  Beer*  1898.     8i2e  12|  x  9,  pp.  ri. 
and  204.    Plaiii. 
On  the  geodetic  res  a  Its  of  the  8  wise  triangulatioii. 

Switierlaud— BhonB  Glacier,        C  R4,  127  (1898):  672-574,  ForeL 

Circulation  dea  caux  dans  le  glacier  dti  Khosie.    Note  de  H.  F.  A.  Forol. 

Umtad  Kiagdom.      /.  o/  T,  Vidoria  I.  iLmdon)  30  (1898):  305-323.  HuU. 

Further  inveatigfttionti  rogaixltn^  tlio  SubmerjL^ed  Terraces  nti<i  River  Valleys 
bordering  t\w  Uritiah  Ulc&.     By  FioL  Edward  Hull,  lld.,  vau^.     With  Chart. 

United  Kingdom.  Nineteenth  Century  44  (1898) :  840-853.  Paley. 

Tbu  Boinau  Koads  of  Bntuin,     By  W.  B.  Paley.     With  Map, 

United  Kindom-'Agrlcnltnre.     P.  Phtlotopk,8.  G langow  2Q  (IS2S) :  l-2l>  Smart, , 

The  Repf>rt  of  the  Royal  Commissioti  on  Agricultural  Depreasiou.     By  WiHiam     I 
Smart,  m.a.  1 

United  Kingdam — Emigration  and  Immigration.  

Copy  of  Sfaiiatical  Tables  rehitiiig  !•>  Eniif,Tatioii  aud  Immigralion  from  and  into 
the  Uiiiteil  Kingdom  in  the  year  1897,  uud  Kepori  to  Ihe  Board  of  Trade  thereon, 
London :  Eyre  <fc  8pottiBwoodc%  1S1J8.     feizu  13  x  8 J,  pp.  G2.     Price  ^d. 
In  1897  the  umiibiT  of   pasaengerB  leaving  Britiah  ports  was  782,430,  anti  tho^e 
arriving,  742,1 14^Q  bulaut^o  of  40,316  oiitward^*,  which  iu  a  smaller  Dumber  tban  for 
sevontl  previous  yc^ars.     The  British  and  Irifth  emigrauta  uuuibered  146,460.     Tableg 
of  the  emigration  for  previous  ycart*  and  of  the  emigmlioQ  from  the  separate  ports  nr© 
aleo  giveu.^ 

Unitod  Kingdom— England— Derbyshire. 

Eeport  by  the  Board  of  Agricultiiro  upon  an  Application  for  a  Provisional  Order 
for  the  KeffuUtiou  of  Wole-taotoB  Marab,  Siafford&bire.  London :  Eyre  &  Spottie 
woode,  1898.    Sixe  13^  x  81,  pp.  4.     Price  i  J, 

United  Kingdom — England.  Fairley. 

On  the  Water  Supplies  of  Yorkshire.  By  Thomaa  Fairley.  Reprinted  from  the 
Journal  of  the  Federated  IitEtihde9  of  Brttritnf^  vnL  iv.,  No.  5,  May,  1898.  Size 
8i  X  5J,  pp.  393-406,     Map.     Pre^nted  %  thi Author. 

The  water  available  for  supplying  towns  in  YorkBhire  i^  here  olasaifled  according  I 
to  tbe  amount  of  diaaolved  salts  it  oontaiug,  the  amalleut  quantity  of  total  aalta  noted  il  j 
4'ltj  (n^aias  per  gallon  at  Pickering,  the  largest— not  a  mineral  water — ia  48'9  nea?j 
Middlesbrough, 

United  Kingdom— Xagland.  Kosaman. 

Qaarierhj  J.B.  Metwrotog.  S.  24  (1898)  :  238-249. 
On  tlio  Frequency  of  Non-InetrauQental  Meteorological  Phenomena  In  London 
with  different  winda  from  1763-lii97.     By  R.  C.  Moasmau. 
The  diflcuBaiun  ahi>wfl  tbat  enow  comes  most  frequently  with  north  and  eaat  windSf 
hajl  with  west  and  north-west  winda,  tttrong  gales  from  west  or  aoutb,  aummer  thtinder- 
storma  moat  oflen  from  quarters  between  east  and  aouth  or  else  we^t,,  denae  fog  almost  ^m 
always  with  east  wind,  and  auroras  UBually  with  south  or  west  winda,  ^^ 

United  Kingdom — Es^gland,  Bos  worth 

Philipji'  County  It^iaders,  Esaer  Past  and  Present  By  George  F.  Bosworth,  Loudon ; 
G.  Philip  &  8on,  l!:*98.  Size  7|  x  4^,  pp.  x.  and  240.  Mcipa  and  lUuHratium^ 
Price  2«,     Presented  hif  the  PubUgher$, 

Thia  little  book  gives  a  aeries  of  extracts  aud  deacriptions  by  many  writers, 
illustrated  by  an  orographieal  aud  a  geological  map  and  various  pictures,  whith 
together  give  a  good  popular  idea  of  the  individuality  of  Esses  as  a  geographical  and 
hiatorical  unit. 


I 
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United  Kingdom— England.      J.  School  G,  2  (1898)  :  291-297.  Kill- 

The  English  Lake  District,     By  Dr.  H,  IL  Mill. 

United  Kingdom— Ireland,     Natural  8ei,  18(1898):  243-252.  Fit«p«trick, 

The  Eskers  of  Ireland.    (Part  ii.)     By  Thos.  Fitzpntriek,  LL.n, 
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United  Kingdom — Meteorology. 

Quart^rlif  J.  R,  Meleorolog.  S,  M  (1898)  :  217-228, 

The  frequency  of  Rainy  Days  in  the  Britiah  IslAodu.     By  Hobert  H.  Soott,  h,a,, 

r.H.«.  With  Map§. 
The  largest  numbex  of  rainy  days  for  the  ten  yean  1886-1895  was  found  to  be 
72  per  c^nt.  for  Stomoway,  and  nearly  »&  much  for  etatioiiB  in  thti  west  of  Irolaud  and 
SbeUand.  Less  than  50  pi?r  cent,  of  the  days  broupht  ruin  over  the  south-east  of 
Scotland  and  the  ceotre  of  England  over  a  roughly  rectangular  area,  with  Cheater  and 
the  Bnmber  on  the  north,  and  the  coast  from  Torquay  to  Dover  on  the  south.  The 
sDuiUe9t  lain-frequency  reported  waa  39  per  cent,  at  Bude,  in  Cornwall,  but  this  must 
b».»  explained  by  peculiar  Irtcal  conditiuua. 
White  Sea.  B.A.  Imp,  Set,  SL  P^etshourg  7  (1897) :  269-301,  Knipovich. 

Mat^^riaox  C4>nconiaDt  Thydroloi^ie  do  la  Mer  Blanehe  et  de  la  Mer  Monrmano  L 

Par  N.  KnipoTitch.     [In  EuBeianJ 

ASIA. 
ChiiiA.  Brotaohneidar. 

Hifltory  of  European  Botanical  Dlacoveries  in  China.     By  E,  Bretechneider,  m.o, 
2  Tola.     London:  Low  k  Co.»  1898,     Bixe  11  x  8,  pp.  xvL  and  1108.    FreaerUtd 
by  the  Author. 
Dr.  Bretschneider  bai  planned  this  important  work  in  euch  a  way  as  to  present  a 
hidtory  of  scientific  exploriition  and  ohservatinna  in  China,  although  the  stibjecta  dealt 
with  ar©  the  plantsv  aud  vegetable  products  only.     The  arraugeun^'nt  is  ohrouological, 
Coninicncin^  with  tht''  journeys  of  Marro  Pola,  but  becoming  detailed  and  impoftast 
with  the  work  of  the  Jesuit  min&ionaries  of  the  sixteenth  century,  and  fmui  the  begin* 
niuj?  of  the  nineteenth  century,  detailing  the  results  of  every  expedition  or  traveller. 
The  latest  data  refer  to  1898.     There  is  an  adznirablo  index  of  apeeieiw 

India— If spal.         Imp^  and  A»iatie  Quartsrlif  Bev.  7  (1899)  :  G4-82,  Parker. 

Nepaul  aud  China,     By  E.  11,  Parker. 
On  the  formor  relations  existing  between  Nepal  and  the  CldQ09C  empire,  treated 

historically,  and  of  the  wars  betweun  the  Chinese  and  GhurkaB,  largely  fmm  Chineee 

aourcea.    The  author  asks  for  the  oo-operatiou  of  any  one  knowing  many  plape-namea 

io  Nepal,  or  poB^essing  a  good  map  of  it,  in  order  to  continue  with  more  result  Lib 

stud  lee  of  the  Chinese  reoorde. 

Japan,  Didsy, 

Tho  New  Far  East.  By  Arthur  Diosy.  With  Twelve  Illuetrations  from  special 
designs  by  Kubota  Beis*  n,  of  Tokio^  a  Reproductino  of  a  Curtoon  deaigued  by 
H.M,  the  G^^man  Emperor,  and  a  ept^cially  drawn  Hap.  London:  Caaaell  Jt  Co., 
1898,     Size  9  x  tJ,  pp^  :svi.  and  374,     Fri^s  I6t. 

Malay  Archipelago— Borneo,  Agamennone, 

Am  R.A.  Lincm\  Rendiconti  7  (1898)  :  155-162. 
1  terremoti  ueir  i»ola  di  Labuau  (Borneo)  del  21  settembre  1897.     Nola  di  G. 
Agamennone. 
On  the  earthquake  at  I^abuan  on  Septembor  21,  1897. 

Malay  Arehip elago— Hatima  Iiland,  Hassett  and  Sohwarta. 

Ti/d«.  K.  Ned.  Aard.  Genoots.  Amsterdam  16  (1898)  :  21,  154,  444,  657. 
De  Pof  Lm  Toedjoeh  in  bet  zuidelijk  eedeelte  der  Chiueeacbe  Zee,     Door  A.  L, 
van  Hatu^ett  en  H,  ,1.  E.  F.  Schwartz,     With  Map  and  IUu»trationt. 

Malay  Archipelago — Fhllippines,  Irinton, 

The  Ptwiplee  of  the  Pldlippinea.  By  Dauir  I  G.  Brinton»  m.d.  Reprinted  from  the 
American  AnthtopohMji$t^  October,  1898.  Waabingtou,  1898.  Qiao  10  x  tJj, 
pp.  [16].     Map  and  Ithuitrati&mf.     FtetAnUd  by  the  Author. 

Malay  Penintula — Fah&ng.  Clifford. 

Annual  Report  of  the  Slate  of  Fabauj?  for  tho  year  1897.  By  Hugh  Clifford, 
Kuala  Lumpur,  1897.     Size  134  X  8§,  pp.  36.     Presented  by  (h^  Author, 

Malay  Pe^nsnla — Ferak,  Bodger. 

Peruk  AdminiBtration  Report  for  the  year  1897,  By  J.  P,  Bodger.  Taiping, 
8is5e  13|  x  8§,  pp.  54, 

Pertia.  J*  Manchaaier  Q,S.  14  (1898) :  176-189.  WeUe. 

Caravan  Routes  and  Road  Making  in  Persia,  By  Lieut-Colouel  Henry  Lake 
Wells,     With  Map. 
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Philippine  IsliiniE.  Deut«cJ*e  Hundsehau  G,  81  (1808) :  1-12.  Le  Moimier. 

Dtr  Archifid  tier  Pbilippirien.     Von  Dr.  Franz  Bitter  v.  Le  Monninr.     WHh  Map 

and  liltiMiToiion. 
Philippine  I BlAndi— Manila,  flttveni, 

Ye8tt?rdfty8  in  the  Philippmes.     By  Jooeph  Earle  Sttivena.     Lontkm  :  Low  &  Co., 

1898.     .Size  8  x  5^.  pp.  ix.  and  232,     Map  and  Illwtratiotn*.     Price  7».  Gci.     Pre- 

tetd^d  hif  the  PMuhrrs. 
A   popiilflfly  written  aketch  of  liTe  in  Manila,  by  the  representative  of  the  one 
AuiLTican  firm  wliich  exiated  there  before  the  war* 

Bussia^Caue&mi,  Bl ael tr f jaV s  Ma/j.  16^  (IS^B):  52^5U.  Bimpfoa* 

Tmvel  Ficturefi  iQ  the  OaucaHua.     By  J.  Y*  Simpsoo. 
EoMia  and  Pertia,  Eadde. 

WiBsenftchaftliche  Ergebniasederini  Jahre  1886  allerhcichat  befohlenen  Expedition 

naoh  Tranakaapien  nnd  Nord-Ghoraaaan,    Von  Dr.  G.  Hadde. — Dr.  A*  FelermaiLDs 

Mitteilungen  Erganxuiigshefi  Nr.    126.      Gotha :    Justus  Perthes,   1898.     Size 

11  X  8»pp.  196.    Map. 

This  ia  the  full  reprirt  of  a  number  of  journeys  carried  out  in  the  Trana-Caspian 
territory  and  in  northern  Khoraiau  between  188  J  and  1880  by  Dr.  Ra^lde  aod  J.  M, 
KontihiD,  Hud  coDtuitis   an   imDieut^e  amount  of  information   aa   to  the  topography , 
f^eolog^y,  and  phyaioal  gtiogjaphy  of  the  region. 
Ktuaia— Siberia,  G/ofi«^  74  (1898):  287-29  L         Pedoroff  and  Kondratovioh. 

EiuG  0!v- Expedition  wahrend  dea  Sommers  1895.     Naeh  G.  G,  Fedarow  und  O. 

W,  Kondrniowitich. 
RtiBaia— Siberia.     Reif.  G,  42  (1898)  :  190,  266 :  48  (1898) :  9^,  180.  HadUnaki 

Ll8  pen  pi  ail  cb  du  nord-eat  de  TAaie.     Par  I.  Radlinaki, 
Bmiiia — Siberia. 

Le  Trail  awWrioti  et  leB  ExcurBiona  en  Train  de  Luxe  orjranijkvs  par  la  O'  Inter- 

nutioiiale  den  WB^nnits-ltts  et  de*  irnvuda  Express  Europewfib.    I'aris  :  Imp,  Ijahtire. 

Size  6|  X  10,  pp.  iiH.     Map  ami  IJ tu  drat  urn  m. 
Eaaaia— Siberia.  Ghbm  74  (1898) :  193-194,  PMh, 

Kap  ''Desbnew/'  bialier  "Ostkaj*/*  uod  sein  Entdeoker,     Von  T.  Pech, 
The  RoBsiuQ  Emperor  bavin  fr  decreed  on  Jnnt?  18  (30),  1898,  that  Knst  Oapi%  the 
enstemmoat  proinrmtory  of  AsIh,  should  lieDccforth  be  onHed  Cnpe  DtHhijelT,  in  honour 
of  its  discoverer,  the  paper  recalle  tlie  circnm^tances  of  the  ori|Lnnal  journey  in  1048, 
Euadan  Central  Alia.  Perowne. 

RuBfeian  Hoatfl  and  Enfrlish  Gne.^ta  iri  Central  Asia.     By  J.  T,  Worflrych  Perowne, 

London:  The  Seieotitic  Press,  1898.     Sisw^i  9  x  6»  pp.*  xvi.   and    198.     Afap  and 

lUuttratiomt,     Price  la.  Gd.     Prttaenied  by  the  Puhtit>hcrM> 

The  author  in  his  preface  atatea  that  he  has  in  this  book  "  purpoaely  avoided  any 
attempt  to  make  a  volume  that  i^hould  brinjjT  up  to  dnte  our  knowJedyo  of  the  geo- 
(jrraphical,  eommerciaL  or  potitiiral  aspect  of  the  eountriea"  he  visiited.  The  journey  la 
de8erit>ed  a»  one  of  j^reat  comfort  nnd  enjoyment,  and  the  illtiatratir>Ds  are  obaractorietio 
and  uumerooB.  Tije  route  followed  was  that  of  the  Trana-CaucHBUB  and  Tran»-(\i apian 
railways,  from  Batum  to  yamarciind,  with  tripB  thenco  into  Ferj.'haDft  and  to  Taahkent. 
The  ape!lin<r  of  place-names  and  trunalitemtiona  from  EusAian  do  uot  follow  a  miiform 
syatem. 
Slam.  leokett. 

Trade  of  Chiengmai   and   Diatriet  for   the  year   1897.     Foreign   Office,  Anniml 

No.  2192,  1898.     Siie  10  X  6i  pp.  iC.     Pric€  IdL 
Turkey — Anatolia.  Biast. 

Von  Tilsit  oaoh  Angora.     ForschunjrsTeise  ^wcier  prcuasiBchen  8tabp«fli«iere  im 

Friibjahr   1896.      Von    Wnlther    v.    Dieat.— Dr,    A,   Pettermantifi    Mitt^nlongeo. 

Ergaiizun^-aheft  Nr,   125.     Gotha:  Juslua  Perthe^a,  1898,     Siae  U  X  7i>  pp.98. 

Map* 
Turkey— Alia  Minor.      Sit:,  k.  Pnuisische  A,  W.  Btrlin  (1898)  :  531-555.  Judeich. 

Bericht  uber  line  Eeiuo  im  oardweatlicbcn  Kleinanieu*     Von  Prof,  Dr.  Walther 

Jutleieh.      With  lUuMtraitont, 
Turkey— Palestine.  Hanauer. 

Pahjiiine  Exphrntion  Fund,  Qmrttrtjf  Siatejtient  (1898):  244-246.  j 

Teller  Uiesh,  etc.     By  Bey.  J.  E,  lianauer.      With  Map. 
Oil  a  hill  in  the  neighbourhood  of  Jaffa* 
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Tiirkey— PaldBtine.  Schick 

FaUtUne  Exploration  Fund,  QaarUtly  SiaUnunt  (1898):  Tdi-22il 

Birket  es  BtilUt),  Joniaalein.     By  Dr.  Conrad  Schick.     With  Plan  and  Seeiian, 

Turkey— F&les  tine,  Schick. 

Pale*iim  Exploration  Fund,  Quarterltf  StaUmeni  (1898);  2^52-238. 

Hebron  and  its  Nt.iirhbotirhood.     By  Dr.  CiTtirttd  Schick,     With  Plan, 

Turkey— Falei tine  and  8yri«.  Baedeker, 

PaleetiDe  and  Syria.     Handbook  ff>r  Travelloni,  edited  by  K>irl  B&iedoker.     With 
20  Maps,   48   PJane,  and  a   Panorama  of  J^^ruBalem.     Third   EditioQ.     Leipsic : 
Karl  Baedeker;  London:  Dulau  &  Co.»  1898.     Size  6^  x  Ht  pp.  cxviii,  and  472. 
Priee  12  marka.     Presented  hy  Me»*Tt(.  Dulau  tt  Co. 
Thia  handbook  ia  written  by  Dr,  Albert  Socin,  and  reviied  from  the  recent  jouroeye 

of  Dr.  Immanuttl  Bensinger, 

AFBIGA. 

Co&g«  State.  Burrowa. 

The  Land  nf  the  Pigmiea.     By  Captain  Guy  Barrows.     With  Introductioo  by 

H.  M.  Stanley,  m.f.     Loodon :  C.  Arthur  Pearson^  Ltd,  1898.     Si«e  9  x  G,  pp. 

XXX,  and  300.     Portrait  and  UluBtrntio^ia.     Price  21  ir,     PrtnenUd  hy  tfie  Fublifher«. 

Mr.  Stanley,  m  hie  preface,  pays*  a  tribute  to  the  Belgian  adminiatnitioii  of  tht'  Congo 
State,  Captain  Burrows  relatee  hi»  journeya  and  obeerrations  in  tlie  Welle  district,  in 
some  parts  of  which  be  was  the  Srut  European  to  set  foot.  Thu  King  of  the  Bel^aBfi 
adile  a  letter  apparentty  addreased  to  "  the  agents  of  the  Congo  Free  State/'  but  not 
dated.  There  are  numeroiiB  illnstrationa.  isumo  of  them  remarkably  interesting,  bul 
neither  maps  oor  index.     The  Bpelling  of  place-names  is  nnuBuaL 

ICaroooo.  flohatell  and  Bernard. 

Publication  de  TEoole  dee  Lettros  d'Al^er.    Bnllrtinde  C'arTespondanc^e  Africaine. 

L* Atlas  Mar.' CR in  d'aprfee  lea  doouoieDt«  c^riginanx.     Pur  Paul  Sehnell.     TrarJuit 

,  .  .  par  Aaguetin  Bernard.      Parie :  E.  Leroux^  18S>8,     Siz«  10  x  7»  pp.  x.  and 

316.  Map.  Presented  hy  M.  A.  Btrnard, 
M.  Angustin  Bernard^  profeiior  of  African  geography  in  the  feoole  anpcrieure  des 
Lettres  id  Algiert,  baa  translated  the  valnable  moo'^graph  compiled  by  Dr,  Paul 
Schnellf  aod  published  as  an  Erganzungsheft  of  Peternviinm  Miileilawjen  in  1K>2  ;  the 
text  of  the  trunslation  having  been  reviaui!  by  the  author,  who  ha«  brought  the  work 
down  to  date,  the  tranailatoi-  asiai^ting  in  tbi^  taak.  The  rt*ault  will  be  to  ensure  an 
eolarged  circle  of  readers  for  a  moat  deiier^ing^  work. 

Tripoli.  Deuti^ehe  G.  Bfalttr  21  (1898):  88^110,  Orothe. 

TrtfiolitaQien  und  der  Earawanenhsndel  naoh  dem  Sudan.     Von  Dr.  L.  H.  Grotbe. 
THpoU.  G.Z.  4(1898):  5:17-550,  Orotlte. 

Trij)rilttanien  and  seine  Zokiinft  als  Wirtfiehaftegebiet.     \  on  Dr.  L.  H,  Grotbe. 

With  PIalt«, 

A  Buintnary  of  the  geoijraphy  of  TripoUbaBedonaresideneeof  two  years  in  different 
parte  of  the  territory,  corjciuding  with  a  statement  of  the  belief  that  Germany  is  the 
Enropoan  nation  called  upon  to  open  up  Tripoli  to  civilisation  and  trade. 

Tunisia.  Irnun. 

The  Cave  Dwellers  of  Southern  Tuaieia.     Becollections  of  a  Sojourn  with  the 

Kiialiia  of  Matmatii.     Translated  from  the  Danish  of  Daniel  Bmuu,  by  L.  A,  E.B. 

London:  W,  Thauker  .k  Co.,  1898.     Size  1>|  x  %  pp.  xii.  and  :136.     lUmtratiofui. 

Price  12#.     Presented  by  the  Pabh«her$. 
Thifl  ia  the  record  of  a  journey  in  the  interior  of  Tuniaia  for  the  oollfction  of 
ethnographioal  specimens  for  the  mui>eum  in  Copi-rilmgen,  principally  from  (hetxive- 
dwelling  Bt^rbcrs  of  the  sonfh.     A  French  summary  appetir**  in  the  Tour  du  Mmide  4 
(1898):   4Wl^ly2. 

Weit  Afrios.  M.  DeuU^h,  Sekutz^thivten  11  (1S98) :  177-1 S; I.  Bester. 

Bericht  uber  die  Expeditum  zur  Festsetzunij:  der  deut&eh-englitechon  Grenze 
jiwischen  dem  Niger  C'Otmt  Protoctfiriite  und  der  deutaehen  Kolonie  von  Knmeruu. 
Yon  Premiirlie  It  tenant  v.  Bewser.     With  Map. 

An  account  of  the  Anglo-Germau  frontier  between  Kamerun  and  the  Niger 
territory,  with  a  map  on  the  scale  (-f  1  :  150,000  of  thf  dii^trict  l>etween  the  Rio  del 
Bey  and  Cruaa  river.  On  pp,  191-194,  Dr.  R.  Kiopert  and  Herr  M.  Moisel  give  notes 
on  the  compilation  of  this  map,  and  a  liiit  of  tbo  material  they  employed. 
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We  It  MrioA«  Treem&n, 

Travels  and  Life  in  Ashanti  and  Jaman.     By  RlcburJ  Aualin  Freeman.     London  : 

A.  Constable  k  Oo,,  1898.     Siz«  10x7,  pp.  \x.  UTid  56D,     Map§  and  lUmtraiiona, 

Price  21 «. 

Tbid  brKjk  desoriboa  a  jonmey  from  the  Gold  Coast  thronfjh  Ashanti,  and  a  residence 
in  BoD&uku  before  it  had  been  assigned  to  the  French  apliere.  In  oddUion  t^  the 
ac^count  of  the  journey  with  varioQA  natural  biitorj^  notea,  tbere  are  two  clmptera  on 
the  hUtory  and  present  gtate  of  Aflhanti,  one  on  malaria — the  author  is  a  mi^dical  map 
—and  one*  on  the  comraercial  outlook.  Dr.  Freeman  has  already  contributed  iin  im 
portant  paper  on  the  same  Bubject  to  the  Society.  Sec  SupjAenyyutary  Paper* ^  vol.  iii, 
Western  SudAn.     Imp.  and  Asiatic  Quarterly  Jiev.  B  (1898)  :    322-34L  Lobb. 

BritiJih  Influence  in  the  Wentern  Soudan  :  ite  History  and  Reaulls.     By  B,  Popbntn 

Lobb. 

HOETH  AKSBIOA. 
Bermuda.  Stark. 

Stark's  niuBtrated  Bermuda  Guide :  ooDtaiDlng  a  deeeription  of  everytbinj^  on  or 

rtbout  thesis  plftcea  of  whioh  the  Visitor  or  Resident  nmy  desire  in f*ti filiation,  in- 

eluding  their  HisLorr,  InhabTtants,  Climate,  Agriculture,  Geology,  Governmont, 

and  Resfiuroea.     By  Jamps  H.  Stiirk.      Boston :  J.  H.  Btark ;  London  :  Low  t't  Co, 

1S97.     Size  8  x  5J,  pp.  viii.  and  154,     Maps,  Plan,  and  lUuitraliont.     Price  <>(•, 
North  Amerioa^ — GlaeiArs.  Bnisell. 

OlaoioTB  of  North  America,      A  Reading  Leeaon  for  Btndenta  of  Geograpby  and 

Geology*     By   Israel   C.   Russell.      Boston,   U.S.A. :    Ginn   &   Co,   1897.   '  8izo 

.^J  X  6|,  pp.  X.  and  210,     MapB  and  IltuttraUom.     Price  ti«. 
An  introductory  chapter  treats  of  glacial  phenomena  in  general;  the  glaciers  of 
the  Bicrra  Nevada,  of  Northern  Call i form ia  and  the  Cascade  Mountains,  of  the  Ciinadian 
Rj'ckieti,  of  Alaska,  and  of  Greenland  are  then  sueoessively  considered,  and  seyeral 
concluding  cbaptere  deal  with  the  theory  of  glaoiera. 
United  States.  J.  School  G.  2  (1898):  281-291.  OUbert. 

Origin  of  the  Phyaioal  Features  of  the  United  Btates.     By  G.  K.  Gilbert.     Wiih 

Map. 
United  Statei.  Naiioml  G.  Mag.  9  (1898) :  377-380.  McOee. 

The  Growth  of  the  United  States.     By  W.  J.  HoGe^, 
TTnited  States— California,     J,  Geology  6  (1898) :  551-o76.  Fairbankt, 

Geology  of  a  portion  of  the  Soathom  Coast  Ranges*     By  H.  W,  Fairbanks.     With 

Ulusiratifmt. 
United  States -Colomdo.     National  G.  Mag.  9  (1898):  431-434,  HewelL 

Mesa  Verde.     By  F,  H,  Newell. 
United  States— Kaido.  Keating^ 

Agriculture  of  the  Slate  of  Maine,    Foreign  Office,  Miscellaneous,  No.  480,  1898. 

Size  9}  X  6i,  pp.  10.     Prioe  Id 
United  Statei— Mastachnsetts,    X  Geologif  6  (1893)  :  463-472,  Jeffereon. 

The  Post-glficial  (3otinecticut  at  Turners  FaUs,  Mass,     By  M.  8.  W.  Jeffereon. 

Wiih  TUu4iration$, 
A  history  of  recent  river-e volution. 
United  States— Meteorology,  — — 

U.S.  Department  of  Agriculture.     Report  of  the  Chief  of  the  Weather  Bureau, 

1896-97.     Washington :  Govornment  Printing  €>fflc©.  1897.     Size  12  x  9,  pp.  i, 

and  432.     Maptt  and  IHagramii.     Premntcd  by  ih«  Weather  Bureau. 
This  report  deals  in  detail  with  the  climatology  of  the  United   States,  and  in 
particular  with  the  distribution  of  rainfall  orer  the  country  and  the  !Joo<ia  of  the 
Mississippi  river. 
United  States— North  Garotiiia.  Sikes. 

Jn]iu»   Hopkins    Univert*ity   Studies   in   Historical  and   Political   Science,     The 

TfaUHitioii  of  Noftli  Carolina  from  Colony  to  Commonwealth,     By  Enoch  Walter 

Sikes,  IH,I).     Baltimore,  1898,     Size  10  x  »3i^  pp.  81. 
United  States— Washington,      National  G.  Mag,  9  (1898):  417-428.  Gannett. 

Lake  Chelan.     By  Henry  Gannett,      With  Map  and  IJlufsiratiani. 
Description  of  ti  rmrrow  winding  lake  in  the  State  of  Washington,  the  length  being 
nearly  50  miles,  white  the  brea*lth  averages  little  over  one  mile. 
ITnitad  States  and  Meadoo.     National  G.  Mag,  9  (189S):  345-371,  MoOee. 

papagueria.     By  W.  J,  McGee.     Wiih  Illii»tration«, 
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CEHTHAL   AND   SOITTH  A]f£BI€A. 

British  Oniant.  Eodway  and  Stark. 

Stark's  Guide-Bojk  Jimi  History  of  Britiih  Guiiitia:  cotitaiBing  n  deBcription  of 
everything  relating  to  this  colony  that  would  be  of  iDlertst  in  Touribts  mul 
Be^rdeDt^  reaiHictinsr  iiB  History,  Inhabitftuta,  Climate,  Agrii'ultiiri',  Gcqlog^y.  Gold- 
mining,  GovemraenU  and  Resouroes*  By  Jarnea  Rodwny  and  -Limes  H*  Stiirk. 
Boston  :  J.  H.  Stark :  Lfindon :  Low  &  Co.  [Not  dated.]  Stz«  8  x  5|.  pp,  120. 
Map*  and  ItluttraUont.     Priee  6«, 

Chioo  Eegioa,  Brinton. 

The  Liriguietic  Cartogruphy  of  the  Chaci>  R«g^tou.    By  Daniel  G.  Brinton,  sui*.,  elc. 
(Head  bel'oro  the  American  Philo«ophical  Socioty,  October  S,  1898.)    PhiladelpLifl, 
lt<^*8.     Size  9J  X  6»  pp.  30.    Map,     Prenented  hff  ths  AiUkon 
A  Btudy  of  the  tribes  of  the  Gran  Chaco  regioOj  incltiding:  parts  uf  Bovtrul  (Soii- 

tiguoua  oountriea,  with  a  map  sbowing  the  diatiibution  of  the  chief  laii^UBgeH,  thu 

relstiooB    of  which  are    complicated,  and    have  giren  riau  lo  moch  differenfu   of 

opiDioQ. 

ftouth  America,  /.  School  <3. 8  (1898) :  241-248, 297-311.  Ward 

Climaiic  Notea  made  during  a  voyage  around  South  America,   By  R.  De  C.  Ward, 

Benth  Amirica— Indiamb^er.    Deuitche  Rundfchau  G.  20  (1898)  :  381-491. 

Capital  und  Arbeit  in  den  Kaut^hnkdiatricten  von  Siid-Amerika. 

Ungaay.  Orenlell 

Trado  of  Urnguay  for  the  year  1897.  Foreign  OfBee,  Annual  No.  2007,  1898. 
Size  10  X  0i.  pp.  U.     Price  Id. 

yan«xaela«  Brintoii. 

The  Dwarf  Tribe  of  the  Upper  Amazon.     By  Daniel  G.  Brinton,  M.a    Reprinted 
from  the  American  AnthropolGgitty   September,  1898.     Washington,   1898.     Si»e 
10  X  6J,  pp,  [4.]     Preafnted  by  thr  Author, 
Criticixet  the  belief  in  a  pygmy  people  existing  in  the  foresta  of  YenetGuela. 

Veneiuela.  ScoUhh  G,  Mag.  1^{1H9S):  &H^9B.  Paterion. 

In  the  Wildfl  of  Votieznela.     By  Major  Stanley  Fateraon.     With  IUu»iration$^ 
A  journey  np  the  Cuchivero  ri?er. 

Venemala,  Ghhut  74  (1898) :  UJ3'165»  291-iK*4,  302-:i07.  Sieveri. 

Die  Inaeln  von  der  Nordkiate  von  Venezuela.  Nacli  den  bieherigen  Quellen  luid 
uuler  BeitJckaichtigUTig  dea  Tagebuches  und  der  Geateins-Sammlung  Hicbard 
LudwigB,     Dargestellt  von  W,  Sievers, 

Wett  Indies— -Barbados  Franki  and  Eirri&on, 

Quarterly  J,  Gtolog.  S.  54  (1898):  540-555. 
The   (rlobigerina-maTh  [and    baHal    lleof-rocka]  of  Barlmdoj*,      By  G,  F.  Franks 
and  Prcf.  J,  B.  llarriaon.     With  au  Appendix  on  the  Foraminifera,  by  F.  Chap- 
man.    With  Sketch'map  and  Sectiont. 

West  Indiei— Cnia^oa.  Jesaran. 

Trade  of  Cura<;oa  for  the  year  1897.  Foreign  Office^  Annual  No.  2047,  189H. 
Size  10X6,  pp.  22.     Price  Ifd, 

West  Indies— Bomiaica,  ITafteL 

Keport  on  the  Agricultural  Capabilities  of  Dominica.  By  C.  0.  NafteL  Colonial 
KeportB,  Misoellaueous,  No,  9,  1898.     Size  10  x  6,  pp.  72.     Map.     Price  Old. 

West  Indies — Grenada,  Broadway, 

Report  on  Agriculture  in  Carriafou.  Colonial  Reiwrts,  Miscellaneous,  No.  II, 
1898,     Size  10  x  0,  pp,  18,     Price  l^d. 

West  Indies— Jamaica. 

Jamaica,    Annual  Report  for  1896-97. 

Size  10  X  6,  pp,  52.     Priee  '3d, 
West  Indies— St.  Viacent. 

St.  Tiucent.     Annual  Report  for  1897. 

Size  10  X  6|,  pp.  14.     PricM  Id, 
West  Indies— Trinidad. 

Trinidad  and  Tobago.    Annual  Report  for  1897, 

241,  1898.     Size  10  x  6i,  pp.  28.     Price  2d. 

No.  11.— FEBRUARy,  1899.] 


Blake, 
Colonial  RejxirtBi  Annual  No.  225,  1898. 

Tbempson. 
Celonial  Eeporta,  Annual  No.  233,  1898. 


EnoUjaand  Low, 
Colonial  Reports,  Aunual  No. 
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AitrMMMiiidM  OililiiBti— i^ia  dcv  Ktticr  WflhHi  T  — d»Expcditao«.     Be- 
TMdb  Mdietd  is  ^ /mtmI  for  Dtteeadier,  IttS,  p.  617. 

Tri4*  «r  ti^  BMWtMtm  Ukadc  for  fhe  jcw  lftr7.     Foreign  Office,  Aanoal  No. 

tin^Vm.    «tae  10  X  «}« Fl^  12.    Price  Id. 

Vfnimt;  IWI  tliM(  imftnU  to  Hftwsii  ewne  in  the  following  proportions :  from  the 
f;nitH  M*t^«,7<H^pef  ent;  fom  the  United  Kingdom  and  Britiih  poawflakms,  11'85 
fpurr  €«si. :  nnd  tbo  iMt  nilSl  per  eeat)  dielrilmted  cqnallj  between  Gennnnj,  Cldna, 
iBpMif  *0d  otber  eonotrfoe.    AH  tbe  export*  went  to  the  United  States. 

V#«r  ZmAMi    ^U  1h9igla§'  Jaeqmet. 

Kew  0r/oth  Welei«  Depertmeni  oC  Minee  end  Agrienltnre.  Geological  Snrrej. 
Mineral  BeMmreet*  Na  3.  Kotea  on  Oold  Dredging,  with  reference  to  the  Intro- 
dwstUm  €ft  tbe  Indneirj  into  New  South  Wales.  Bj  J.  B.  Jacqnet  Sydney,  189& 
Mm  ifi  X  0i,  pp.  22.    Map  and  FlaUe.    Price  U  6d. 

4s#M«UmUI.  T.U.0.8.  Audrala$ia  {Victoria)  15  (1898) :  24-32.  Le  Sonef. 

Aiieent  of  Koant  Peter  Botte,  North  Queensland.    By  Dndley  Le  SoneC     With 

Itfttth  AttftralU.  Lindaaj  and  mnnseke. 

Hoatti  Auniralia.  Beports  on  Tablelands,  Northern  Territory.    By  D.  Lindsay 

and  0.  Winnecke.  Adelaide,  1898.  Size  13)  x  9,  pp.  4.  Presented  by  the  Colonial 
Offlee, 

Wtittm  AnitrtUa.  

Wt-Nteni  Anatralia.    Report  of  the  Department  of  Mines  for  tbe  year  1897.    Perth, 
1898.    Hise  13)  X  8),  pp.  210.     Plan  and  Diagram,     Presented  by  the  Department 
of  Mines,  Western  Australia, 
A  (1  ingrain  iihowing  the  quarterly  output  of  gold  for  Western  Australia  brings  out  in 

u  itrikitiK  way  tho  fact  that,  while  1250  ounces  were  raised  in  1887,  no  less  than 

220,000  ouncoM  wore  produced  in  the  last  quarter  of  1897.     The  report  gives  in  detail 

thu  ofilcial  data  for  the  output  of  each  goldfleld. 

Wtitern  Anitialia.  Ohamberi. 

A  lijind  of  Promliio  ;  Western  Australia  in  1897-98.  By  Trant  Chambers.  Second 
Kditlon.     Porlb,  1898.     Size  8)  X  5),  pp.  140.    Map  and  Illustrations. 

Wtitern  Auetralia— Otologioal  Barrej.  

Wcitorn  Australia.     Annual  Progress  Report  of  the  Geological  Survey  for  the  year 
1897.     Perth.  1898.     Size  18  x  8),  pp.  60.     Maps  and  Plans,    Presented  by  the 
Orologioal  Survey  of  Western  Australia. 
Thii  report  oontaius,  amougat  others,  a  large-scale  geological  map  of  the  Goolgardie 

district. 

POLAB  BEOI0N8. 

Antarotio  Bzploratloa.       Nautical  Mag.  67  (1898) :  217-220.  

Antnrotio  Kxploratlon.    By  **  Zero." 
Arotlo  Pilot.  Penn. 

Tlio  Arctic  Pilot.   Volume  i.     Sailing  directions  for  the  Barents,  Kara  and  White 

Roas.    Compiled  ...  by  Commander  H.  8.  Poun,  r.n.    London :  J.  D.  Potter,  1898. 

Hiio  0)  X  <^   pp.   xxxiv.  and   352.     Index   Otarts.    Price  6s.     Presented  by  the 

llytiragrapkio  Ojice,  Admiralty. 

Tho  importance  of  navigation  in  the  Arctic  Soa  is  shown  by  tho  fact  that  the  old 
*  White  Sea  Pilot  *  has  been  recast  and  extended  to  include  navigation  to  the  mouth  of 
tho  Yoncsei  and  tho  coast  of  Novaya  Zetnlya. 


GIOORAPHICil.   LiTKRATtJRE  OF   THl   MONTH, 
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Greenland.  j4iiji.  G.  T(1S98):  441-456,  Ziminonnaaii. 

Le  regime  ^lnoiaire  aq  Groeoland,  d'ftpnii  un  outrage  reoent*     Par  M.  Mnurke 
Zlmmermaim*     With  IllMtirationt. 
A  review  of  Drygftlflki*a  great  work, 

PHYSICAL  AITB  BIOLOI?I04L  CIlOGEAFHT* 

Land  and  Water*  Beytliieii. 

Eine  neue  BcBtimmungr  dcs  Poll  der  Landhalbkugel.     Vod  Dr.  Phil.  Hermatin 

Ileythinu.     Kiel   tind   Leipzig:  LipBiue  &  Tisoher.  1898.     Size  10  x  ft^  pp.  3D. 

Mitftg.     Frtreniifd  hjf  the  Author, 

Land  Fonm.  /.  Gedogif  e  (1898) :  704-710.  IddiBgi. 

Bvamalilha.     By  Joeepb  P.  Iddiii^s. 

The  author  poiote  out  that,  while  au  intruded  sheet  of  igneous  rook  t«  flat«  a  laoco- 
litb  is  a  mass  of  igneouB  rock  intruded  amongst  aoiHinentary  strata  no  as  to  clevato 
Ihom  into  a  dotiie,  and  a  byimalith  U  a  more  abrupt  plug  of  intruded  igneous  rook, 
like,  but  not  to  l>e  oonfoundeui  witb»  a  atook  or  voleauio  neck. 

Physical  Gftography,         National  Q.  Mag.  t(l898);  435^47.  MeGet. 

The  GeoHpheres,    By  W.  J.  McGee. 
Mr.  McOeo  recogaizes  fuur  geospheree— the  atmoflphare,  bydrospbere,  lithoapbere, 
and  centroapbero.    He  points  onl  hgw  the  interaotlons  between  these  affect  geographioal 
oonditions. 

Phyiioal  Geography.  JM.  T&k^  0.8.  10(1898):  215^225.  Yain. 

()u  the  Di'dnitirjti  of  Pbjaipul  GtH»graphy.     By  Masanaga  Yazu.     [In  Japatit^so] 

lain  and  Eivers.     BA.  Imp.  Sei,  St,-P^erthourg  7  (1897):  375-381.  Gravelins 

Vorraufigo  MittbeiluDg  iil)er  einige  Ergebniase  der  Anwendung  eiuer  Methode 
dee  Herrn  Bykatachew  zum  Stiidium  des  ZuiammenhangB  xwifcibeti  Ntederachleg 
nod  Waaeeratnnd.     Von  Dr.  Hurry  G ravelins. 

Seitmology.  Xilne. 

8t:ii»mology.  By  Jobn  Milne,  vtus,  London:  Kegan  Paid  «&  G\,  1898.  Si2o 
7i  X  5|»  pp.  xvi.  and  320.     IllMlraiiom,     FHce  5f.     Prewented  %  the  PublUhert. 

Seifmometry.  Sitik  k.  A.W.  Wien  108,  Abth.  I  la.  (1897)  :  551-561.  Pfanndler. 

Ueber  einon  Erdkjbeia-Ilegistralor  mit  td^ktriflrh-pbotographiseher  Aufzeicbnutig 

dcs  Zeitmomentes  des  Sbosses      Von  L,  Pfauodler. 
Terrestrial  Magnetitm.     Ti^treittrhl  Maffnetmn  3  (1858):  93-134.  .^^^ 

The  iDterrifltioaal  Conference  on  Terret trial  Magnetism  aod  Atmospheric  Eleo< 

tricity.      With  Diagrams. 

TerreBtiial  Ma gneti im,     P.  d.  Imp.  Set  SL -  F^enltj ii r j;  8  ( 1 8 98) :  1 9 1  - 205.  Wd d . 

Ueber  die  Kinrichtyng  erJmagnetkcher  Observalorien*    YoD  11.  Wild.    With  Pian, 

Tides.  Barwin. 

The  Tides  nnd  Kindred  Pbeoonit-na  ja  the  Solar  System,  The  subHtaiico  of 
lectviTe«  del iv*  red  iii  1897  at  the  Lowell  Itjutitute,  Bobt<  n,  Ma^sachn^ette.  By 
George  Howard  Darwiu.  LoDdou  :  Jolm  Mnrrrty*  1898.  tsize  8  x  Sf,  pp,  18  and 
342.     IUu)(traUon8.     Price  It,  Id,     Prtienied  btf  the  PubHiher. 

Zeegeography  .^We«c€  8  (1898) :  G15-618.  Miller. 

An  Inaiance  of  Local  Temperature  Ootitrol  of  tbe  Distribution  of  Mammala.    By 

Gerrit  8.  Mdler,  dr. 
This  is  a  case  of  aD  ^^ii^land''  of  low  lemperalure  due  to  local  caneea  resnlting  in 
the  eatabliahmeat  of  a  boreul  fanua  far  to  tb©  eoutb  of  their  proper  babitat. 


BIOGEAPHY, 

Etveill^re.  Deuitthe  Rundtchan  G.  21  (1898)  :  84-85.  

Contreaclmiral  P.  E.  M.  Reveilli^re.      Wiih  ForintU. 
Sobaffter.  XVI.  Jtthresh.  G.  Get,  Iksrti^  1897  (1898) :  59-03,  Daoommnik. 

Albert  8ebaffler  et  la  So<iirtt^  de  Giiograpbie  du  Bi mo.     Par  M.  EUe  Ducommun. 
The  subject  of  this  biograplty  waa  born  in   1823,  founded  tbe  Bern  Geognipbieal 
Society  In  1873,  and  died  in  1897, 
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Oordier. 

Ouaim  Heheter,  Membre  da  riniiitat    Par  Henri  Oordier.    Paris,  1898.    Site 
^  X  6,  pp,  ZTi.    Pre$etUed  by  the  Author. 

DmUimi.  Globui  74  (1898) :  161-163.  Lehmann-Tilhte. 

l>r.  Tborvaldnr  Tboroddaen.    Yon  M.  Lehmann-Filh^i.     With  Portrait. 
WMghOHL  Imp.  and  Aiiatie  Quarterly  Bev,  6  (1898) :  886-395.  Waghom. 

The  Plmieer  of  the  ihort  and  rapid  route  to  India  and  the  East.    By  Agnes  E. 

Wijfhonit 
WalMfleld«  BlaekwootPi  Mag.  164  (1898) :  821-828.  

A  Maker  of  Ooloniei. 

A  aketoh  of  the  life  and  work  of  Edward  Gibbon  Wakefield  (1796-1862),  who  wag 
a  pioneer  in  oolonial  enterprise  in  the  first  half  of  the  century. 

onrEBAi. 

BdvMtioBal— Test-book.  Leffler. 

Omrids  af  Qeographlen  n»rmest  udarbejdet  til  brug  ved  forelaesminger.    Af  Dr. 

B.  L^mer.    2  vols,  (in  1).    Ej0benhaYn :  Lehmann  &  Stages,  1893  and  1898. 

Biie  9)  X  6),  pp.  (vol.  i.)  582 ;  (vol.  ii.)  348.    PreMtUed  by  the  Author. 
A  Danish  treatise  on  geography,  with  a  short  general  introduction  and  more 
detailed  descriptions  of  eaoh  continent;  the  section  on  Europe  being  that  more 
recently  published.    The  method  of  treatment  is  based  on  geological  and  physical 
structure,  and  there  are  some  excellent  illustrative  sketch-maps. 

Oeofraphioal  Diseovtry.  Jaoobs. 

The  Story  of  Geographical  Discovery.   How  the  World  became  known.    By  Joseph 
Jaoobs.    With  Twenty-four  Maps,  etc.    London  :  G.  Newnes,  Ltd.,  1899  [1898]. 
Siie  6)  X  4,  pp.  224.    Price  U.    Pretented  by  e/is  PMiihen. 
This  little  volume  contains  a  compact  and  carefully  arranged  summary  of  the 
history  of  discovery,  written  in  a  very  popular  style,  and  likely  to  interest  the  general 
reader  snd  call  attention  to  an  aspect  of  geography  which  has  been  much  and  un- 
deservedly neglected.   A  condensed  table,  **  The  Annals  of  Discovery,"  gives  the  dates 
of  the  more  important  explorations  in  all  parts  of  the  world.    There  are  references  to 
pore  advanced  histories,  and  several  interesting  illustrations. 

Oxltntal  Oolltetioas.  Cordier. 

La  Oollection  Charles  Schefer.  Par  Henri  Cordier.  Paris:  Gazette  dee  Beaux- 
ArtMy  1898.    Siie  11}  x  8,  pp.  20.    lUueirationt, 

Faeiie  Powers.  NineUenth  Century  44  (1898) :  656>672.  Taylor. 

The  Ciuuiiisf  Struggle  in  tho  Paoific.     By  Benjamin  Taylor. 

flAM  Hamts.        A  trnrtr$  le  Monde,  Tour  du  Monde  4  (1898) :  307-308.  VaiMiL 

Un«>  explication  do  Tetymologie  de  Loudres.    Par  Emile  Maison. 

Plaet-Xaats.  T.H.S  Literature  90  (1898) :  37-104.  Pheae. 

Place-Ntuuc^  iu  aud  urouud  Homo,  Latium,  Etruria,  Britain,  etc.,  with  Earth- 
wturks  and  other  Works  of  Art  illustrating  such  Names.    By  Dr.  Phene'.     With 
IltuttratioHK 
Dr.  Phtme  discu8st>;i  the  similarity  of  certain  ancient  serpentine  roads  and  other 

strueturvs  in  Italy  aud  llritHin*  snd  deiluce^  conclusions  as  to  place-names  supported 

by  a  wealth  v»f  arv»h«H>logioal  n^forwcoes. 

Imssiaa  Rydrof  raphie  PubUeatioas.  

l'atalv>^uo  of  Atla»t»»,  Chart*,  Plan*,  Views,  Albums  of  Flags,  Navigation  Guides, 
el\\  Cor r^oJevl  to  Marv^li  l»  181^,  PuMishtnl  by  the  Chief  of  the  Hydrographic 
lV)>artuieul,  Minisiry  of  Murine.  [In  Ruwian]  St.  Petersburg,  'l898.  Sise 
iH  X  dj.  p^\  iv.  and  1:^8, 

TravaU^rs"  Et^mipasaat.  Brovn. 

■Vh*>  KiuiptiKUl  ot*  Kxplorins;  Kxp^nlitions.  A  |>aper  read  before  the  Institutioo  of 
Miitiu^  KiTiciiKvr^  Uy  M  >N**Uv»n  Bn^wn.  Ooueral  Meetinir  at  London,  Msy  20!, 
I8i;*8v  K\v.vri>t  trv»m  the  V>iMmu<'tiK*m*  of  ^Af  Iw^tituti^m  of  Jiimimg  Em^met^rt, 
l.ottJott  *uvl  Ne>i(v*a*tle-u|vn'Tyue :  A.  Keid  A  Cv\»  18^»  Siie  10  x  6^.  pp.  12. 
l^r^t^m^  b^  thtt  :>*fcntt%»r^  o/  th*f  liutitutiim. 
X  p<tKSK*iil  tttdui'^  Advioe  a5  to  (he  aKH»t  ovxavenient  appliances  for  us«  o*  e^LpIoriug 
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NEW  MAPS. 

By  J,  COLES,  Map  Curator^  B.G,S. 
^B€XIC  BieiOHS, 

flpittbfirgen.  ^'ellstrom  and  E&inb«Ter, 

Kftrta  iifver  Kung  Karla  LadcI  uppmttad  under  1898  ara  avcnaka  polaroxpedition 
of  C\  J,  0.  Kjellfttrom  och  A.  Haiiib(?rg.     Scale  1  :  200,000  or  29  atat.  mile  to  an 
inoh.     Pre§efUed  by  Dr.  NaihortL 
Thia  is  a  refJuetion  of  lb©  survey,  mniic  daring  hint  summer^  by  1/ieut.  C,  J,  O, 

Kjellstrom  and  Dt.  A.  Hamburg,  who  aooomptinied  Dr.  A.  Cr,  Nathor«t'i  Swediiii  arctic 

expedition. 

ETTBOPI. 
Inglaad  a&d  Walei.  Ordaanca  lorray. 

Publicationa  Isaned  since  December  8,  1898. 
Uianh — General  Maps : — 
ENdLAFD  AND  Walis  :— 83,  200»  hills  nngrftved  in  black  of  brown  ;  70»  101, 1  If?,  1 32, 
Hi,  160,  174,  175,  ISa,  189,  190,  191,  lt*8,  2f;5,  290  (reTiaiou)  engruved  in  outliDe ; 
250,  253i  27t>,  279,  292,  305,  806,  349,  351  (r^viaion),  hills  engraved  in  black  or 
brown.    It.  eac^. 

B^iaoh— County  Mapa: — 

ENOLajiB  AHD  W^LES  (revialon) : — Derbyihire,  11  n.w.     Dorham,  1  s.k.,  3  if.1., 

4  N.w,,  8  ft.E,,  10  »  E,,  lit  N  E.,  17  N.E„  22   N,E.,  31    N.E„  g,B  ,  32  ^.w.,  33  8>W.,  37  »,M.t 
aK.,  89  N*W.,  B.E,,  iO  N.w,,  6.E.,  41    N.W.,  K,E.»  B.E  ,  42  B.W,,  B.K.,   43  fl.W.,  45  8.W,,  ^Xl.^ 

45a  ir.w,  46  M.m,  8.E.,  47  k.k.,  48  n.w.,  b,e,  4i*  n.w.,  n.e.,  b,b.,  50  jr.w.,  8,w,,  56  n,w. 
Eertfordahire,  40  n.w.,  n,e.,  41  n.w.    Middleaez,  1  n.w.,  n.x.,  2  n.w.,  25  b.c. 


19  N.w,,  22  N.W.,  30  B.K.,  31  N.K.,  39  «,w.,  4«A  N.W.,  -19  X  w.,  56  it.e,,  8.E.,  64  N,B.,e.W.» 
e.E^  'JT^^,  72a,  n.w.,  72  8.B.,  86  n.e,  88  n  e,    Horthnmberlaadi  ^5  s.w.,  58  n.w., 

JI.E.,  H9  i.W.  011BB«X,  13  B.E.,  34  B.W,  BuFTey,  1  BE.,  3  N,W.,  N.E.,  8.W.,  8.B.,  6  N.E., 
8  8.E.,  10   N.W.,  12  N.E.,  22   N.E.,  30   N.W.,  fi.E.^  ij7   *•'■£„  B.E.,   42   8.W.,  45  6,E,  47  H.w. 

Hampablie,  28  9.E.,  36  n.e.,  g.E.,  37  8.w.,  I6b!b.,  54  n.e.,  55  n.e.,  62  n.w.,  n.b.,  70 
Nw.,  75  8.B..  78  N.W.,  a.w..  79  8.E.,  81  n.w.,  n.e.,  6.w.,  82  n.w.,  84  N.w.,  87  n.W-,  88 
n  w>,  aw.,  e  E  ,  89  N.w.,  8.B.,  dO  ».w.,  91  b.w.,  8,e.,  03  n.e.,  94  n.w.^  n.e.,8.w.,  95  s.w., 
8. a.,  96  8.W,,  s.E.,  97  N.w.,  N.K.,  a.r.,  98  N.w.,  n.js.,  b,w.,  99  b.w,,  100  n.w.,  n.e.  Sent, 
4  N.8.,  5  N.W.,  N.E.,  7  a.w.t  9  n.w.,  13  ?.w.,  15  h.k.,  22  n.k.,  24  n.w.,  n.e.,  s.w.,  s.e.,  33 
K.W.,  34  S.W.,  35  K  E.,  36  s.w..  47  N.w.,  s.w  ,  49  N.w.,  55  n.b.,  h.w.,  56  N.w.,  57  N.W., 
i.w.,  65  N.W.,  s.E,,  (tG  n.e.,  B.W.J  67  N.W.,  N.E,  s.w^,  8,E,     1$.  each. 

M-Jnch— Firith  Maps: — 
EwGLANB  AND  Wales  (rcvieion) :— Berkibira,  YIIL  16;  XVX  %  6,  10;  XXIL  6, 
10;  XXIIL  5,  10,  11,  15:  XXX.  3 ;  Bioki.,  XXXllI.  13,  14,  15;  XXXVI.  1,  8; 
XXXVIL  I,  2,  3,4,5,  6,  8,  10.  11,  12,  14,  15;  XXXVIH.  5,  9,  13;  XL.  1^ ;  XLL 
%  3,  4,  6,  7,  8,  9,  10,  11,  12, 13,  16;  XLII.  1  :  XLYIL  11 ;  XLVIIL  1,  G.  10 ;  LL 

5,  10,  11.  Cbeahir«»  XXil,  0;  XXHl,  G,  9,  16  ;  XXIV.  6,  8, 10,11,  12,  14  ;  XXX. 
3;  XXXI  4,  6,7,  8,  10,  11 ;  XXXIL  1,  4,  G,  10;  XXXIV.  5,  9;  XXXIX.  2,  3,  4. 

6,  10,  14,  15;  XLVL  7,  8,  10;  LVL  7;  LIX.  8;  LX.  I,  2,  7,  9,  13;  LXIV.  3, 
CmiabcrlftBd,  LXXXV.  7,  14;  LXXXVI.  M;  LXXXVIJ.  7,  12;  LXXXVIII.  2» 
5,  9,  10,  11,  13.  14;  XC.  1,  5,  7.  DerbyiMre,  L  15  :  11.  3,  7,  10,  11,  13,  14;  V.  1, 
13;  VIII.  3;  XIV.  3.  7,  11  ;  XVIH,  10,14,  15,  16;  XX.  13;  XXXIL  13.  14.  15, 
16;  XXIII.  in;  XXIV.  13,  14, 16;  XXV.  2,  5,  10,  II,  12,  13,  14, 15,  IG;  XXVIII. 
1,  2,  3,  4,  .5,  6,  8;  XXIX.  1,  2,  3,  4,  6,  7,  9,  11,  12;  XXX.  I,  4;  XXXIa.  1. 
OlamorganiMre,  II.  3;  HI.  12;  VIL  15;  XIV.  L  3,  4,  5,  6,7,  8,  9,  10,  11,  12,  13, 

15;  XXIII.  1,  5,Jy,  9,  10,  13,  14;  XXXIL  1,  2,ir7mT9.  Hart  ford  ihire,  XXV. 
16;  Kent,  XLVL  3;  XLVllL  4,  8;  LXVIIIa.  1 ;  LXIX.  6,  10,  Jl ;  LXIXa.  3; 
LXXXVI.  4.  ITOTthumtarlaiid,  III.  10, 14 ;  IV,  a  Kotti.,  XIIL  13,  15 ;  XVIIL 
1,  2.  3,  4,  5,6,  8,  9,  10,  11,  13,  14.  15,  16;  XXIII.  1,  3,  6,  11,  12.  OifordBhiie, 
XXXVa.  13;  XL.  3,  4,  6,  8,  11,  12  ;  XLI.  1,  2,  7,  8. 10,  14;  XLIL  1.5;  XLVIL 
4,  16;  XLVIIL  2,  6;  XLIX.  2,  16;  L.  13;  LIL  4,  (I,  7,  8.  10,  11,  12;  LIIL  5,  9, 
12,  15;  LIV.  5;  LVL  1,  6,  7,  8.  10,  11,  12.  StaffoidtMre.  It  13,  14.  Bnisox,  VIL 
10,13,16;  XVIL3,4,  11;  XVllL  1,  2,  4,  5,  6,  7,  9, 10.  11,  13,  14, 15;  XLX.  1.9; 
XXnL  1,  2,  3.  6,  7,  8, 12,  14,  15, 16 ;  XXX.  4 ;  XXXL  9 .*  XLIIL  1,  2, 5,6, 0,  liK 
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11,  12;  XLIV.  8,  11, 12, 14, 15, 16 ;  XLV.  8. 9, 10. 11 ;  XLVL  10, 11.    Waitmor- 
Uad,  V.  7, 10,  11,  13, 14.  15 ;  VIII.  4,  8, 12,  16 :  IX.  1,  2,  3,  4,  5,  7,  8,  9, 10, 11, 12, 
13;  X.  9,  13;  XIV.  4;  XV.  1,  2,  4,  5,  6,  7;  XVI.  8, 15, 16.    Sf.  each, 
(E.  Stanford,  Agent.) 

AnttriA-Hnngary.  Artaria. 

Artaria's  Eisenbahn-  nnd  Po6t-Commiinicati(m8-Karte  von  Oeaterreioh-Ungain, 
1899.  Scale  1 :  1,700.000  or  18*8  atat  milea  to  an  inch.  Mit  StationaTezaeichnia. 
Verlag  voo  Artaria  &  Co.,  Wien.    Price  I  fl. 

Sngland.  Bartliolomaw. 

Plan  of  Manclieatcr  and  Salford.  Scale  300  yardi  to  an  inch.  By  J.  Bartholomew, 
p.R.0.8.  London :  W.  H.  Smith  &  Sons,  1898.  Pre$ented  by  Mewrt,  J.  BarlhoUh 
meto  <t  Co.     Prfce  2$. 

Europe.  International  0eologieal  Oongress. 

Carte  geologique  intemationale  de  I'Earope.  49  feuilles  k  Techelle  de  1 :  1,500,000 
or  23*6  slat,  milea  to  an  inch.  Livraison  III.,  conteDant  lea  feuillea  A.  ni.,  A.  it., 
B.  III.,  B.  IT.,  C.  v.,  D.  v.,  D.  Ti.  La  Carte,  vot^  au  Congr<^  geologique  inter- 
national de  Bologne  en  1881,  est  ex^ntee  conformement  anx  d^isiona  d'ane  Com- 
mifaion  ioternationales  avec  le  concoura  dea  Goavememente,  sons  la  direction  de 
MM.  Bey  rich  et  Hauchecorne.  Berlin:  Dietrich  Beimer,  1898.  Presented  by 
the  Royal  Society. 
This  is  Part  III.  of  the  geological  map  of  Europe,  which  is  in  course  of  publication 

in  conformity  with  a  resolution  passed  by  the  International  Geological  Congress  of 

1881.   The  maps  of  the  present  issue  contain  the  British  Isles  and  the  north  coast  of 

France,  the  Alps  and  Northern  Italy,  Austria-Hungary,  the  Balkan  Peninsula,  and  the 

southern  extremity  of  Italy.     This  important  map  will  be  completed  in  forty-nine 

sheets,  of  which  eighteen  are  now  published. 

Germany.  KSnigl.  Frenss.  Landoa-Aufnahme. 

Karte  des  Deutschen  Belches.  Herausgegeben  von  der  Kartogr.  Abtheilung  der 
Konigl.  PreusH.  Landes- Aufnahrae,  1898.  Sheets :  281,  Bentheim ;  298,  Meseritz ; 
327,  Cleve;  357,  Paderborn.  Scale  1.:  100,000  or  1*7  stat.  mile  to  an  inch.  Prtcc 
1 .50  marks  each  sheet. 

Historical  Atlas.  Poole. 

Historical  Atlns  of  Modern  Europe,  from  the  Decline  of  the  Roman  Empire  ;  com- 
prising also  maps  of  parts  of  Asia  and  of  the  New  World,  connected  with  European 
History.  E'lited  by  Reginald  Lane  Poole,  ma.,  ph.d.  ,  Fellow  of  Magdalen  College, 
and  Lecturer  iu  Diplomatic  in  the  University  of  Oxford.  Part  XXI.  Oxford  :  The 
Clarendon  Press ;  London,  Edinburgh,  Glasgow,  and  New  York ;  Henry  Frowde, 
M.A. ;  Edinburgii :  W.&  A.  K.  Johnston.  1898.  Price  Ss.  6d.  each  part.  Presented 
by  the  Clarendon  Press. 
ThiH  part  contnins — Map  52,  The  Netherlands,  by  Dr.  Julius  Frederichs;  map  74, 

South-Easteru  Europe  and  Asia  Minor,  c.  1210,  by  Prof.  J.  B.  Bury,  m.a.,  mtt.  d.  ; 

map  86.  European  Colonics  and  Dependencies  after  the  Peace  of  Utrecht  (1713),  by 

Hugh  E.  Egerton,  ma.     Each  of  these  maps  is  accompanied  by  explanatory  letterpress. 

Rnisia.  Antropolf. 

Financial  and  Statistical  Atlas  of  Russia.     E.  A.  Antropoff,  St.  Petersburg,  1898. 
Price  13s.  6d. 
This  is  a  financial  and  btatistical  atlas  of  European  Russia,  containing  numerous 

maps  and  diagrams  illustrating  the  different  subjects  dealt  with.     The  letterpress  is  iu 

Russian. 

ASIA. 

Alia  Minor.  Friedrich. 

(1)  Ilandels-  und  Produktonkarte  von  Kleinasian,  bearbeitet  von  Dr.  Ernst 
Friedrich.  Scale  1 :  2,500,000  or  39'7  stat.  miles  to  an  inch.  (2)  Uebersichtskarte 
von  Kleinasian,  bearbeitet  von  Dr.  Ernst  Friedrich.  Scale  1 :  2.500,000  or  397 
stat.  miles  to  an  inch.  Halle  a.  S.  Veilag  von.  G.  Sternkopf,  1898.  Presented  by 
the  Publisher. 

Indian  Government  Surveys.  Snryeyor-Oeneral  of  India. 

Indian  Atlae,  4  miles  to  on  inch.  Sheets :  89,  parts  of  districts  Mirzapur  and 
Jubbnlpur,  Rewali  (Native  State),  Sirgujah,  Korea,  etc.  (Gahrjat  States),  of  Chota 
Niigpur  Division,  Meyhar,  etc.  (Native  States),  of  Bundelkhand  and  districts  Banda 
and  Allahabad,  additions  to  1898;  lOG,  part  of  district  Sambalpur  and  Garhjat 
Slates,  of  Raijjarb,  Sonpur,  Rarakhol,  and  Bamra  (Central  Provinces),  and  Band, 
Alhmallik,  and  Angul  (Orissa  Tributary  States),  additions  to  1893.  Quarter  Sheets : 
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31  ».w.,  parte  of  dtBtricta  Fetozepore,  Montgomery,  Lftlioro,  and  of  Nfttivo  Sl«t<?8 
Bftliiwiilpar  r  Pnnjub),  and  Hkkaneer  (Raj putJiDft),  addition!  to  18%;  52  s,e,.  pmls 
of  difitnot«  Saugor  (Centml  Pro?inoe«)  and  Jhdniii  (Nortb-Wfcat  Provinces),  «nd 
Native  Stateg  of  (rwalior  (Contral  India  AgencyX  Tonk.  and  JImllawar  (Rajpu- 
tatift  A^encyX  additions  to  189tJ;  60  8  e..  parls  of  dt^t^ipt*  Noioi  Tid,  Alinoro*  aod 
Qarbwiil  (North- West  FVovince*),  and  of  Nejiftl,  additioiij  to  1896;  90  n.w.,  purti* 
of  diitriota  Macdla  and  BilAspur  (Central  rmvincts),  XoUve  Stotes  of  lUwali 
(Oentral  India  Agency)  and  Chang  Bhakir  of  Garhj&t  States  (Bengal),  additions 
to  1896. — India,  ^bowing  railwayfl,  80  miles  to  an  inch.  May,  1898*— Cenlrul 
Provinoea  Survey,  scale  1  inch  to  a  mile  :  No.  35,  parts  of  distriets  BeUil,  Clihin- 
dwira  and  Hashanpfabad  (Central  Prtivinceg),  Seasons  l8G3-»Jn  ;  and  18li7-*J9; 
No,  30,  parta  of  districts  HuBhanicabad,  Chhindwdra,  and  NHrtinjE:bpur  (I'entral 
Provinces),  beasons  1862-64  and  18CS-ij9.— llydtrabad  Survey,  1  inch  to  a  mile. 
No.  168,  parts  of  Rhongir,  Golconda,  and  Medak  Ci rears  (Nizam's  Dominions), 
Seasons  1827-28  and  182!*-30.— Soutli-Eoutern  Frontier, 4  m lies  to  an  inch:  1  N,w., 
ith  edition,  parts  of  dtetrlets  Nortli  and  8outh  Luahai  Hilla  and  Native  States 
of  Mauipur  (Assam),  Hill  Tippora  (Ben^alX  and  Chin  Hills  (Upper  Burma), 
i^ftsons  1853  to  1804;  1  N.i.,  Gth  edition,  parta  of  districta  Upper  Ohindwin, 
Kaltia,  and  Shwebo  (Upper  Birma),  and  of  Manipur  Native  State  (Assam), 
Seasons  1888-94,  fi  n.w.:  5th  edlti'tn,  pmrta  of  districts  Mandatay,  Sugain,  Meiktjlti, 
and  Kyoukie,  and  of  the  Sban  States  (Upper  BurmaX  Seasms  1889-92,— Bind 
Survey,  1  inch  to  a  mile :  Noa,  1  and  2  (in  one),  district  Karachi,  Season  1893-JJtJ; 
No,  15,  difitrict  Karachi,  Season  1895-&6. — Central  India  and  Hajputana  Survey, 

1  inch  to  a  mile:  No,  304,  parta  of  states  Owalior,  lodorr,  and  Dewda  (Central 
India  Agency),  Beasous  1877-78;  No.  381,  parts  of  Ttwalior  (Central  India 
Agency)  and  of  Dbolpnr  (Hajputana  AgencyX  Seaaons  lS6l-G3.~Uppor  Burma 
Survey,  1  inch  to  a  mile :  No.  260  (Preliminary  edition),  parts  of  Mandulay 
district,  Season  1896  97;  306  (2nd  etlition).  parta  of  Monduhiy  dtstiict  and 
Northern  and  Soutljern  Shan  Stateii,  Seasons  lSt>5'y7 :  No.  359  (prelitninury 
edition),  parts  of  Southern  Shiui  Stiites,  Season  1894-95. — ^Proviuoea  of  Bengal, 
Bih&r,  OriFsa,  and  Chota  Nagpur,  32  mika  to  an  inch,  July,  1898  — Bengal,  Bihar, 
Orisoa,  and  Chota  Nagpur,  Ifl  milea  to  an  ioch,  1898  (2nd  edition).— Kurenni 
Boundaries,  Upper  Burma,  4  miles  to  an  inch»  1898.  — Diatriet  Cbaiida  (Central 
Pfovinoeaj,  16  miles  to  an  inch,  1898. — District  Furozeporc  (Punjab),  8  mileu  to 
an  inch,  1898,— District  Hissar  (Punjab),  8  miks  to  an  inch,  1898.— District 
Mongbyr  (Bengal),  8  mile*  to  an  ineh,  1890.— District  Riijabiihi  (BengniX  8  milea 
to  an  inch,  corrected  to  1878.— District  Nadia  (Lower  Prosinees,  Btngul),  4  miles 
to  an  inch,  1898.— Chart  of  Triangnlation,  Madraa  Forest  Survey,  Madura  district, 

2  miles  to  an  inch.  Season  1886-93,  3  sheets. — Index  to  the  Standard  Sheets  of 
Uie  Punjab,  corrected  to  1898.  PrttenUd  htj  H.M.  Stcretary  of  State  /or  India, 
through  tht  India  OJiee, 

Malay  Peninsula.  Straits  Branch  of  the  Royal  Asiatic  Sseiety. 

Map  €f  the  Malay  Fenioaula.  Scale  1 :  506,880  or  H  atat.  miles  lo  an  inch.  Strait ti 
Bmneh  of  the  lloynl  Aaiutic  Society,  1898.  E.  Stanford,  I^ndon.  6  ahcois 
Price  12b 

This  map  feUpcrBCiiea  those  of  the   Malay  PcoiiiBiila  which  have  previouMly  hticn 

.published  for  the  Straila  Branch  of  the  Boy  at  Asiatic  Society.     In  ita  compilalioo  all 

rilie  most  recent  and  reliable  material  has  been  used,  and  the  boundaries  betwt^en  tho 

rdilTerent  states  and  territories  are  diatingoished,  those  defined  bv  survey  king  hliown 

in  a  different  manner  from  tliose  which  arc  undefined.    All  means  of  eumiunuicalion 

are  laid  down,  and  the  localities  where  minerals  are  found  are  indicated.     At  the  foot 

of  the  map  there  is  a  synopsis  of  native  towns  which  will  be  useful. 

AFEICA. 
MritM.  Bartholomew, 

Bartholomew's  Political  Map  of  Africa.     Scale  1  :  12,000,01>0  or  189  stat.  miles  to 
an  Inch.    J.  Bartholomew  &  Co,,  Edinburgh,   18&9,     Price  Ss..  mtmnt**d  on  doth. 
Fftietdtd  by  (he  I'ublhhen. 
This  is  a  new  edition  of  llda  well-known  und  useful  map. 
Central  and  South  Africa.  Bartholomaw. 

Central  and  South  Africa.     By  J.  U.  Barth.>lomcw,  f.r.g,«.     Scab-  1  ;  5,t)(m,000  or 
88  stat.  milea  to  an  inch.     J.   Biirtholom*  w  Jfc  Co.,   Edinburgli,  1891*.     Price  3*., 
utoitM^d  on  doth,     Fretented  h^f  the  PubHtken. 
The  present  edition  of  this  map  has  been  brought  up  to  dale.     It  contains  a  con- 
aideriible  amount  of  detail,  and  is  drawn  on  a  sufficiently  large  scale  to  be  very  useful 
(of  the  purpose  of  general  reference. 
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WitWAtorirand  Oold&eMi.  WcK}d  and  Ortleppu 

Map  of  the  Witwateraraiid  Goldfields.     Scfll«>  2500  feet  to  an  inch.     J.  Wood  &  A. 

Ortlopp.     Publiuhed  bj  the  Univoraul   Publiahing  Co.,  Ltd.,  Lontjoti,  18J)S.     Pre* 

tented  bij  iJie  Uuii?er»al  PubluhntQ  Co.^  Ltd. 

PenoQB  interested  io  the  Witw^atersmnd   gold-mloiD^   industry   will  fiud  this 

UBeful  miip  for  rofttrenee.     It  is  dfiiwo  on  the  scale  of  about  hnlf  a  mil^  to  ao  iQch,  and 

is  Oi^mpilod  from  official  surfeys, 

GENERAL. 
World.  JokfiAtoiL 

The  World-Wide  A  tins  of  Modern  <»eogTaphy,  Politieul  and  Physical  Containing 
128  platea  and  complete  index.  With  an  introduction  by  J,  Bcott  Keltie,  i^ld., 
etc.  Fourth  etlition.  W,  &  A.  K,  JoliMton,  Edinburgh  and  London,  1898.  Pre- 
BmUed  by  the  Fubiuher^,     Price  7i.  6d. 

World.  Andre«. 

Audreofl  ttllgemeiner  Handallaa*  12G  Haupt-und  139  Nebaakarten  auf  18G  Karten- 
aeitL^n,  nel;at  alphabctitichem  Namenverzeiohula.  Vierte,  Tollig  neubeftibeitete, 
•tark  vermehrte  Atiflage,  herauagegi^ben  von  A,  Scobel^ — Lief  4-^,  Groasbritannien 
ijiid  Irltind. — Lief  44,  BalkanhalbioseL — lief  45,  Nordostliohe  Yereinigte  Staatcn 
II lid  Suduslliches  Canada, — Lief  46,  Siidafrika.  Bitlefeld  und  Leipzig  ;  Yerla^ 
von  Velhagen  and  Klasing,  1898,     Price  50  pf.  each  part. 

World*  Frohenina. 

VorsQoh  einer  Diirstellung  der  malajO'uigritiBoben  Kultur  und  ibrer  Verwandt- 
Hchafl.  nacb  ethnologi*eben  Studien  von  L.  FrobeiiuiB.  Peiermanm  Qeogr. 
Miiitilunijcn,  Jahrgang  1898,  Tafel  20.  Gotha  :  JuatuB  Perthes.  Pre$mUd  bp  the 
Publisher. 

World,  ]leb«i. 

E,  Dcboft^  neuer  Uandailas  iiber  alle  Telle  der  Erde  in  61  Haupt-  uud  124  Neben* 

karton,  mit  alphobetiiiciraeni  Namenverzeichnia*    Herauigegeten  von  E.  Debea. 

Zweite  vermehrte  land  verbesserte  Auilage.    Leipzig :  H*  Wagoer  A:  E.  Debes,  1890. 

The  principal  alterations  and  additions  to  this  atlas  are  a  new  physical  tnap  of 

Europe,  showing  the  eleyatioiia  of  tho  laud  and  depths  of  the  sea,  and  a  map  of  the 

MeiUterrnnean  sea  aud  the  eurroundiiig  count riea,  oo  which  all  steamer  routes,  railways, 

and  ttdegraphs  are  laid  down,  with  tkirte  inscta  illustrating  meteorology  and  botany  of 

the  Mediterranean  buain.     The  maps  wbich  appeared  in  toe  former  edition  have  been 

corrected  and  brought  up  to  date,  aud  tho  tndicea  which  formerly  followed  each  map 

bate  been  suporso&d  by  a  general  index  at  the  eud  of  the  atlas. 

World.  Bartholomew. 

Atlae  far  South  African  Schoola.     A  new  series  of  phystoal  and  political  mapi». 

By  J.  G.  Bartholomew^  rito.s.    T.  Nelaon  A  Sons,  Londtin,  Edinburgh,  and  New 

York.    Price  la,    Prejewted  by  the  Super inteudent-Generat  of  Education  for  the  Cape 

Colvntf. 
The  preparation  of  thia  atlas  was  undertaken  at  the  suggestion  of  the  Super- 
intcndcQl-General  of  Education  for  the  Cape  Colony.  In  additiuu  to  tbo  usual  general 
maps  to  be  Ibuad  in  this  ola«a  of  atlod,  there  are  cjjrres ponding  physical  and  political 
inu|>8  of  contincQtfi»  and  a  now  map  of  South  Africa  in  ais.  seotloziJi,  The  physical, 
relief,  and  vegetation  map»  of  South  Africa  are  also  new. 


CHABTS. 

United  States  Gharta.  ^-B-  Hjdrograpluc  Office. 

Pilot  CharU  of  the  North  Athintic  and  North  Pacifle  Oceans  for  January.  J89y, 
and  North  Atlantic  Ocean  for  December.  1898.  Published  at  the  Hydrogiaphic 
Office,  Washington,  D.C.    PreeenUd  by  th€  U,S.  Ejfdrograpfiic  Qfiee. 

N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo 
graphs  which  has  been  established  in  the  Map  Room,  if  all  the  FeUowa 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged*  Should  the  donor  have  purchased  the  pbotographa*  it 
will  be  usefta  for  reference  if  the  name  of  the  photographer  and  hia 
addrees  are  given. 
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THE   PLAN   OF  THE   EARTH  AND   ITS  CAUSES,* 

By  J.  W,  OBEGORY,  D.Se. 

The  Variations  of  TopooRAPiirc  Form. 

Besiite  the  extreme  variability  in  the  shapes  of  the  continents  and  their 
apparently  oaprtoioas  d is tribntion»  geographers  of  all  ages  have  believed 
that  the  arrangement  of  land  and  water  on  the  globe  is  based  on  a 
regular  plan.  The  plan  can,  of  conrse,  only  be  recognized  in  broad  out- 
line, for  the  shape  of  the  land-masses  depends  ou  the  structure  of  the 
Earth- forme,  which  vary  indefinitely.  Intricate  mountain  valley  systems 
oi>en  out  to  wide-finng  rolling  prairie,  stoneless  alluvial  flats  are  broken 
by  the  crags  of  rock  ridges,  volcanic  cones  stand  isolated  like  pyramids 
while  mountain  chains  run  thousands  of  miles  unbroken.  Such  contrasts 
are  natural,  as  the  land- forms  are  the  result  of  the  struggle  of  complex 
forces  with  varying  powers  of  attack  against  complex  rock-masses 
formed  of  materials  having  varying  powers  of  resistance.  Coast-lines, 
for  example,  project  where  hard  rooks  rej>el  the  surf,  where  rivers  deposit 
alluvium  more  quickly  than  the  tide  can  remove  it,  or  where  the  winds 
build  up  sand-dunes,  whose  very  weakness  disarms  the  waves.  Coast- 
lines are  indented  where  soft  beds  crumble  under  frost  and  rain,  and 
where  dominant  winds,  the  inset  of  an  ocean  currentj  or  an  undulation 
on  the  eea  floor  directs  a  jet-like  stream  of  water  against  the  shore. 
Topographical  fiirm  depends  on  so  many  incalculable,  inconstant  factors 
that  the  stages  of  its  growth  are  often  now  untraceable.  The  missing 
links  of  geographical  evolution  are  indeed  as  numerous  as  those  of 
organic  evolutioo,  and  the  chapter  of  accidents  is  invoked  by  geographers 
to  explain  difflculties  aualogous  to  those  for  which  naturalists  appealed 

*  Bead  at  the  Bojnl  Geogmphical  Society,  January  2S,  18'Jl^.    Diagrum,  p.  3^6, 
No.  III.— March,  1899.]  B 
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to  the  doctrine  of  special  creation.  But  unexplained  differences  in  the 
geographical  units  no  more  disprove  an  orderly  progress  in  the  growth 
of  the  continents  than  the  existence  of  isolated,  unexplained  groups  of 
animals  is  fatal  to  Darwinism.  Such  topographical  differences  are  of 
secondary  importance  in  contrast  to  the  numerous  coincidences  and 
repetitions  of  the  same  essential  form  among  the  geographical  units. 
Geographers  accordingly  have  believed  that  there  is  a  hidden  continental 
symmetry  which,  when  discovered,  will  explain  the  law  that  has  deter- 
mined the  distribution  of  land  and  water  on  the  globe. 

This  idea  dates  from  the  dawn  of  geographical  science.  The  early 
classical  geographers  noticed  how  the  seas  radiated  from  the  Levantine 
area,  and  opened  to  a  broad  boundless  ocean.  They  accordiugly 
described  the  land  of  the  globe  as  an  island,  floating  on  a  vast  surround- 
ing sea,  whence  channels  converged  towards  the  hub  of  the  classical 
universe.  This  radial  plan  reappears  in  the  mediaeval  wheel-maps, 
in  which  Jerusalem  was  accepted  as  the  centre  of  the  world,  whence  the 
main  geographical  lines  radiated  like  the  spokes  of  a  wheel. 

These  systems  fell  for  ever  on  the  discovery  of  America,  which  could 
not  be  brought  into  conformity  with  the  radial  plan  by  even  the 
ingenious  devices  of  medisBval  cartographers.  Later  on  came  an  even 
worse  blow.  Geologists  showed  that,  instead  of  the  land  areas  being  fixed 
and  immutable,  they  are  really  more  fickle  and  less  enduring  than  the 
sea.  The  distribution  of  land  is  therefore  constantly  changing,  owing 
to  local  variations  in  its  level.  The  discovery  of  this  truth  seemed  to 
destroy  the  very  basis  of  any  possible  Earth-plan.  Indeed,  Lyellism, 
with  its  essential  doctrine  of  the  alternate  elevation  and  subsidence  of 
the  land  under  the  agency  of  local  causes,  seemed  inconsistent  with  the 
existence  of  any  general  cause  governing  the  geographical  evolution  of 
the  globe  as  a  whole. 

But  a  truer  appreciation  of  this  later  knowledge  did  not  oonfimi 
these  first  deductions.  America  is  now  used  as  the  typical  or,  to  borrow 
a  biological  phrase,  the  schematic  continent.  And  when,  remembering 
the  probability  of  local  variations  in  land-level,  allowance  is  made  for 
them,  new  resemblances  are  revealed,  and  exceptions  that  once  were 
serious  difficulties  are  removed.  For  instance,  the  oceans  all  end  in  tri- 
angles pointing  to  the  north.  This  is  the  case  with  thePatsific,  the  two 
sections  of  the  Indian  ocean,  and  the  basins  of  the  Mediteiranean.  The 
Atlantic  alone  is  broadly  open  at  its  northern  end.  But  Scotland  and 
Iceland  are  connected  by  a  submerged  ridge,  which  is  said  to  be  capped 
by  a  line  of  old  moraine.  If  this  ridge  were  raised  to  sea-level,  the 
Atlantic  would  conform  to  the  general  rule  by  tapering  northward  to  a 
point  between  Iceland  and  Greenland. 

Similarly  with  the  land-masses.  There  seems  at  first  sight  no 
resemblance  in  shape  between  the  Old  World  and  the  New.  But  the 
Old  World  is  divided  into  halves  by  a  band  of  lowland,  which  extends 
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southward  from  the  Arctic  ocean  to  the  Caspian,  and  northward  from 
the  Arabian  sea  up  the  Persian  gulf*  There  is  evidence  to  show  that 
the  sea  recently  covered  these  northern  lowlands  and  occupied  the 
Persian  depression ;  while  somewhat  earlier,  in  Miocene  times,  the 
intervening  ridge  was  also  submerged.  Eestore  these  conditions, 
and  the  continents  would  occur  as  three  meridional  belts,  each  broken 
across  by  trans  verge  Mediterranean  seas,  viz.  North  and  South  America 
separated  by  the  Caribbean  depression  ;  Europe  and  Africa  (the  Eurafrica 
of  Prof  Lap  worth)  separated  by  the  Mediterranean ;  Asia  and  Australasia 
divided  by  the  Malaysian  folds. 

Hence  the  oscillating  character  of  the  land,  whiob  appeared  fatal 
to  the  old  faith  in  an  Earth-plan,  helps  to  justify  it,now  that  oceanography 
and  geology  have  shown  us  how  niueh  to  allow  for  the  ohflcuring  action 
of  these  changes  of  level, 

Bnt  it  i^  inadvisable,  in  attempting  to  explain  the  existing  plan 
of  the  Earth,  to  introduce  any  alterations  in  the  distribution  of  land 
and  water.  For,  although  a  geologist  may  have  no  doubt  about  such 
assumed  changes,  he  cannot  expect  geographers  to  have  an  equal 
faith  in  them,  or  even  to  take  much  interest  in  a  world  thus  modified. 
The  geographer  is  concerned  with  the  existing  arrangement  of  the  world, 
and  not  with  the  more  or  less  problematical  plana  of  former  ages.  The 
introduction  of  earlier  and  more  primitive  geographii  al  systems,  though 
it  would  simplify  the  question,  is  unnecessary,  &ince  the  existence  of  a 
present  Earth*plan  is  clearly  revealed  by  three  striking  facts. 

Geographical  Sy^^ietry. 

Two  of  these  facts  are  stated  in  every  geographical  text-hook.  They 
are  evident  on  the  most  cosual  examination  of  a  map.  The  first  is  the 
concentration  of  land  in  the  northern,  aud  of  sea  in  the  southern  hemi- 
sphere. The  gecond  is  the  triangular  shape  of  the  geographical  units. 
The  continents  are  triangular,  with  the  bases  to  the  north.  The  oceans 
are  triangular,  with  the  bases  to  the  south.  Accordingly  tbeland  forma 
an  almost  complete  ring  round  the  north  pole,  and  from  this  laud-ring 
three  continents  project  southwards.  The  oceans  form  a  continuous 
ring  round  the  ^outh  pole,  and  from  it  three  oceans  project  northward 
into  the  angles  between  the  continents.  The  belts  of  seti  and  land  are 
fixed  on  the  Earth's  axis  like  a  pair  of  cog-wheels  with  interlocking 
teeth.  Thtee  two  belts  may  be  referred  to  as  the  northern  land- belt 
and  southern  oceanic  belt* 

The  third  striking  feature  in  the  Earth's  physiognomy  la  less  con- 
spicuous, but  is  evtn  mure  significant.  It  is  known  as  the  antipodal 
arrangement  of  oceans  and  continents.  It  is  mcst  easily  recognized  by 
examination  of  a  globe;  but  it  can  easily  be  illustrated  by  a  plain 
map.  The  anlitjodea  of  a  point  in  the  centre  of  the  continent  of 
North  Amtrica   occurs   in  the   Indian  ocean  ;    and  if   we  mark   on   a 
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map  the  antipodes  of  all  the  points  in  Nortli  America,  we  sbould 
find  that  the  whole  of  that  continent  is  exactly  antipodal  1o  the  Indian 
ocean.  Sicnilarly,  the  elliptical  mas8  ot  Europe  and  Africa  in  antipodal 
to  the  oeotral  area  of  the  PaoiSc  ocean  ;  the  comparatively  small  con- 
tinent Australia  is  anti- 


^■f: 


i, — ^>J\P  UF  THE   WOKLD,   (SHOWING    THE   I>lr*TBIBD- 
TIOH  or   ANTIPODAL   AREAS. 


podal  to  the  compara- 
tively small  basin  of 
the  North  Atlantic ;  the 
South  Atlantic  corre- 
sponds —  though  lesB 
exactly — to  the  eastern 
half  of  Asia ;  and  the 
Arctic  ocean  is  precisely 
antipodal  to  the  ant- 
arctic land. 

These,  then,  are  the 
three  fundamental  facte 
in  the  existing  plan  of 
the   globe.     Our    main 

problem  is,  Why  are  the  geographical  elements  thus  shaped  and  thus 

dietribnted  ? 

Thb  Eaeth's  Concentric  Shells. 

It  simplifies  the  statement  of  the  problem  to  remember  that  the 
Earth  consists  of  three  parts ;  there  is  the  vast  unknown  interior,  or 
**  centrosphere/*  concerning  whicli  physicists  have  not  ct^me  to  any  unani- 
mous decision,  some  saying  that  it  is  throughout  solid  and  rigid,  others 
that  it  is  partly  ilnid,  and  others  again  that  it  is  partly  gaseous.  Thia 
interior  mass  is  endowed  by  a  shell  formed  of  two  layers,  the  solid  crust, 
or  *'  litbosphere,*'  and  the  oceanic  layer,  or  "  hydrosphere/'  It  is  poe- 
sible  that  at  first  the  two  layers  of  the  shell  were  regular  and  uniform, 
in  wliich  case  the  whole  world  was  covered  by  a  universal  ocean ;  but 
before  the  dawn  of  geological  history,  this  arrangement  had  been  dis- 
turbed by  the  formation  of  irregularities  in  the  surface  of  the  lithosphere. 
Dry  land  appeared  at  the  areas  of  elevation,  and  the  waters  gathered 
together  into  the  intervening  depressions. 

The  }»roblem,  then,  of  the  distribution  of  land  and  water  on  the  globe 
is  the  problem  of  the  distribution  of  irregularities  in  the  stirface  of  the 
litbosphere.  We  are  accordingly  at  once  brought  face  to  face  with 
the  question.  When  were  the  existing  irregularities  made?  If,  as  many 
authorities  say,  the  He  depressions  date  from  the  earliest  days  of  the 
Earth's  history,  and  have  lasted  unchanged  in  position  throughout 
geological  time,  then  we  are  thrown  back  upon  some  cause  which  acted 
when  the  Earth  was  in  its  infancy.  In  that  case  the  question  is 
astronomical  and  phjaical,  instead  of  geological  and  geographical. 
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pRE"GEOi.OijicAL  Geography, 

There  have  been  several  attempts  to  boIvo  the  question  astronomi- 
cally, of  which  the  most  important  is  that  of  Prof,  G.  H.  Darwin. 
According  to  his  luminoiifl  theory,  the  tidal  action  of  the  Sun  on  the 
viscous  Earth  formed  two  protuberances  at  opposite  points  of  the 
eqtiator ;  one  of  the  protuberances  broke  away  and  solidified  as  the  Moon, 
which  revolved  round  the  Earth  mach  nearer  than  at  present.  As  a 
new  equatorial  protuberance  formed  the  Moon  pnUed  it  backward,  thus 
causing  a  series  of  wrinkles  in  the  Earth's  crust,  which  persist  as  the 
main  structural  lines  of  the  continents.  These  wrinkles  ran  at  first 
north  and  south  from  the  equator.  But,  owing  to  the  Moon*a  strong 
pull  on  the  equatorial  girdle,  this  part  of  the  Earth  would  tend  to  revolve 
more  slowly  than  the  |K»lar  regions.  Hence  the  primitive  wrinkles  were 
deformed ;  instead  of  being  meridional  in  direction,  they  would  trend 
north-easterly  in  the  northern  hemisphere,  and  south-easterly  in  the 
southern  hemisphere.  Prof*  Darwin  points  out  that  some  of  the  most 
striking  geographical  lines  on  the  Earth  run  in  accordance  with  this  plan. 
He  instances  the  eastern  coast  of  North  America*  the  western  coast  of 
Europe,  part  of  the  coast  of  China,  and  the  southern  part  of  South 
America.  But,  with  characteristically  Darwinian  frankness,  he  doea 
not  overpress  the  facts,  admits  that  the  resemblances  are  not  so  con* 
vincing  as  they  might  be,  and  that  some  cases,  €,g.  the  western  csoast  ot 
North  America,  are  absolutely  inconsistent  with  the  scheme. 

Another  theory  that  attributes  the  formation  of  the  main  geographical 
lines  to  pre*geological  incidents  is  given  in  a  paper  by  Prinz,  "  Sur  lea 
similitudes  que  presentent  les  cartes  terrestes  et  Planetaires/*  whieh 
elaborates  and  gives  an  astronomical  basis  to  ideas  previously  suggested 
by  LowthJan  Green  and  Daubree-  His  theory  is  that  the  northern 
part  of  the  Earth  had  a  lower  angular  velocity  than  the  equatorial  and 
southern  regions.  Therefore  the  land  masses  in  the  southern  hemisphere 
were  gradually  pushed  forward  towards  the  east.  The  line  between 
the  northern  retarded  hemisphere  and  the  southern  swifter  hemisphere 
is  the  great  line  of  weakness  and  fracture  that  runs  from  the  (Caribbean 
along  the  Mediterranean,  down  the  Persian  gulf  and  across  Malaysia. 
Frinz  has  drawn  a  map  (Fig.  2)  showing  how  the  main  geographical 
lines  agree  with  his  assumed  lines  of  torsion. 

This  map  is  interesting,  for  these  primitive  torsion  wriukles  must 
have  been  formed  in  the  same  period  as  Prof.  Darwin's  primitive  tidal 
wrinkles.  It  is  significant  that  the  lines  do  not  correspond.  The  chief 
geographical  lines  which  Darwin  claims  as  his  primitive  wrinkles  are 
inexplicable  on  Prinz's  theory,  and  the  great  lines  which  Prinz  claims 
to  support  hie  wrinkling  are  opposed  to  those  of  Darwin.  The  geo  > 
graphical  primitive  lines  of  the  two  theories  are  often  contradictory. 

A  third   theory  assigning    the  geographical   diHferibution   to   very 
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atjcient  causes  b&s  been  proposed  hy  TroL  Lap  worth.  In  an  address  to 
the  geographical  seotion  of  the  British  Association  in  1892,  and  in  a 
brilliant  lecture  on  **  The  Face  of  the  Earth,"  delivered  to  the  Royal 
Geographical  Society  in  1894,  Lapworth  attributed  the  arrangement  of 
oceans  and  continents  to  an  intercrossing  series  of  primitive  earth-folds. 
The  oceans,  according  to  this  theory,  occupy  ancient  hasins  of  depression; 
and  the  conlineDtal  masses  are  domes  of  elevation. 

**  The  mixface  of  the  Earth-crust  at  the  present  day,"  says  Lapworth, 
"  is  most  simply  regarded  as  the  surface  of  a  coiitiDuous  sheet  which 
has  been  warped  np  by  two  sets  of  undulations  crossiug  each  other  at 
right  angles,  ,  .  .  The  one  set  ranges  parallel  with  the  equator,  and  the 


WW.   *2. — TUK  OBLIQUE  iXtUBBE   OF    lift:    \IAL\   GEU(iBAI*MICAL   U.NEfi,     (ArrKH   rW^'Z.) 

other  ranges  from  j>ole  to  polo/'  Prof.  Lapworth  cod  tends  that  the 
intersecting  of  two  simultaneous  orthogonal  sets  of  undulations  explains 
the  forms  and  dispositions  of  the  continents^  the  triangular  shapes  of 
their  extremities,  the  diagonal  trends  of  their  shores,  and  the  course  of 
the  linear  archipelagoes.  In  some  interesting  diagrams  he  suggests 
why  the  intersecting  nodal  lines  which  mark  the  divisions  between 
the  areas  of  elevation  and  of  depression  should  coincide  with  the  steep 
slopew  that  separate  the  ocean  floors  and  the  continental  platforms;  and 
why  the  existing  shoredines  should  so  often  run  diagonally  between 
the  meridions  and  parallels. 

This  theory,  and  that  of  Sir  John  Lubbock,  which  also  attributes  the 
continental  forms  to  a  double  interorofising  series  of  folds,  have  the 
advantage  over  the  astronomical  theories  of  more  detailed  agreement  with 
geographical  facta  i  but  Prof  Lapworth  has  not»  so  far  as  I  am  aware, 
explained  what  caused  his  intersecting  folds.    His  theory  is  aooeidingly 
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less  complete  than  the  others,  as  it  is  rather  a  statement  of  facts  than  an 
explanation  of  causes. 

These  suggestive  theories  are  open  to  one  objection  which  seems 
fatal  to  their  application  to  the  existing  geographical  plan.  We 
ihould  ©xfiect  from  them  that  the  main  goographical  stmcture  lines  in 
the  northern  and  soiatbem  hemispheres  should  be  either  symraetrically 
arranged  or  continnons  on  both  sides  of  the  equator.  But  that  the  land 
systems  of  the  two  hemispheres  are  asymmetrical  is  the  most  glaring 
fact  in  geography.  It  may  be  urged  that  the  primitive  folding,  wrinkling 
and  torsion  formed  a  symmetrical  or  oontinuons  land  system,  and  that 
the  asymmetrical  arrangement  is  due  to  later  movements.  In  that  case 
the  theories  are  geographically  inadequate,  because  they  give  no  expla- 
nation of  how  the  existing  geographical  asymmetry  was  developed. 

Bat  there  is  another  and  still  more  serious  objection  which  ap]>lies 
to  all  three  theories.  They  not  only  explain  too  little,  but  they  explain  too 
much*  The  primitive  lines  of  these  systems  often  coincide  with  features 
of  modem  development,  and  are  inconsistent  with  the  old-established 
geographical  arrangements.  For  instance,  Prof,  Darwin  quotes  the 
trend  of  the  western  ooost  of  Europe  from  Spain  to  Norway  as  in 
accordance  with  his  scheme,  Prinz  makes  the  primitive  line  here  run 
exactly  at  right  angles  to  Darwin^s  line;  and  geological  evidence 
favours  Prinz,  The  coast-line  from  Spain  to  Norway  is  almost  certainly 
of  modem  date,  while  the  lines  of  wrinkling,  both  Hercynian  and 
Alpine,  run  transversely  to  the  direction  which  they  ought  to  have 
followed  if  due  to  tidal  strain.  Moreover*  Prof,  Darwin  quotes  the 
western  coast  of  North  America  as  inconsistent  with  his  theory;  but 
that  coast  is  parallel  to  a  line  of  primitive  wrinklings  for  there  is  an 
archean  protaxis  to  the  ooast  ranges  and  Rocky  mountains, 

Prinz's  torsion  wrinkles  are  no  better.  The  most  striking  case  of 
apparent  agreement  between  his  theory  and  geography  is  the  ti^end  of 
the  Andes  and  Kooky  mountains.  Prof,  Lapworth  also  lays  stress 
on  **  the  great  Rocky  Mountain-Andes  fold  .  ,  .  the  longest  and  most 
continuous  crust- fold  of  the  present  day.**  *  The  agreement  was  impor- 
tant so  long  as  the  Eocky  nioiintains  and  the  Andes  were  regarded  as  a 
single  mountain  system,  connected  into  a  continuous  line  by  a  mountain 
axis  running  north  and  south  across  Central  America.  But  that  axial 
mountain  chain  in  Central  America  is  a  myth.  Central  America  is 
traversed  by  a  series  of  ridges  which  run  east  and  west,  and  not  north 
and  south.f     The  watershed,  it  is  true,  runs  along  the  Pacific  border, 


•  The  term  '*  Rooky  moaDtaiuii  *'  ia  here  Apparonttj  uged  for  the  Sierra  Nevaik  and 
Ooast  Range  senea  of  Britbh  Colttmbia.  The  true  Hooky  mountains  are  at  a  great 
dutance  (raoging  up  to  lOQO  mileB)  rrom  tho  Paeifio  ooaat,  the  trend  of  which  they  do 
not  tlctermiue. 

t  E.g.  the  Sierra  CandelBt  t'ordillem  de  Doto,  Sierra  Cbiriqui^  Bierra  Veragna, 
Cordillera  de  San  BJm,  etc. 
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but  that  IB  due  to  a  movement  later  than  the  mountain  ridges  which  are 
thus  truncated.  The  continuation  of  the  Andes  is  in  the  mountains  of 
Venezuela,  not  in  North  America  or  the  Sierra  Nevada.  The  Andes  and 
the  mountain  system  of  the  western  states  of  America  are  essentiall  j 
distinct;  they  differ  in  every  important  respect,  geological  structure* 
geographical  characters,  and  dates  of  formation.  Any  theory  which 
assigns  the  Andes  and  the  great  mountain  series  on  the  western  coast 
of  North  America  to  a  common  origin  is  thereby  prejudiced,  instead 
of  being  supported. 


PIQ.  3. — THE  MOUNTAIN  SYSTEM  OP  CENTRAL  AMERICA,  a,  VOLCANIC  CHAIN  OP  HEBEDIA ; 
6,  SIEBBA  CANDELLA;  C,  CORDILLEBA  DE  DOTA;  d^  8IEBBA  CHIRIQUI;  e,  SIEBBA 
YEBAOUA  ;  /,  CORDILLEBA  DE  SAN  BLA8  ;   g,  VOLCANIC  CHAIN   OP  ALAJUELA. 

These  three  theories  assign  the  Earth-plan  to  a  venerable  antiquity ; 
but  there  is  a  fourth  theory,  which  carries  it  back  to  an  antiquity  even 
more  venerable.  Lord  Kelvin  attributes  the  oceanic  and  continental 
areas  to  a  chemical  segregation  in  the  gaseous  nebula  which  was  the 
parent  of  the  Earth.  According  to  this  theory,  '*  Europe,  Asia,  Africa, 
America,  Australia,  Greenland  and  the  antarctic  continent,  and  the 
Pacific,  Atlantic,  Indian,  and  Arctic  ocean  depths,  as  we  know  them  at 
present,"  were  all  marked  out  in  the  primsdval  gaseous  nebula.  These 
gaseous  continents  condensed  to  liquid  continents,  marked  off  from  the 
sub-oceanic  areas  by  chemical  differences ;  and  these  liquid  continents 
were  fixed  as  the  solid  continents,  heightened  by  shoaling  as  the  molten 
globe  and  its  last  lava  ocean  solidified. 
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Tliat  theory  appears  probable  with  on©  verbal  amendment^ — the 
aubfititiitioii  of  the  term  **  arche  an -blocks  *'  for  eontinents.  That  these 
arohean  blockB— the  Earth's  ^eat  corner  stones — were  embryonically 
oritlined  by  chemicsal  segregatioBs  in  the  molten  or  gaseous  stages  of 
the  Earth  seems  probable.  Bat  these  archean  corner  stones,  thongh 
the  foundations  of  the  continents »  are  not  the  continents.  Lord 
Kelvin's  theory  suggeste  no  explanation  why  chemical  segregations 
should  have  assumed  the  shapes  of  the  continents,  so  that  his  explana- 
tion rests  on  an  unexplained  cause  ;  and  even  if  his  theory  be  amended 
by  application  to  the  archean  blocks  instead  of  to  the  continents,  the 
theory  is  geographically  insnfticient,  as  it  does  not  show  the  relation 
between  the  arohean  blocks  and  the  existing  oontinents, 

Thk  Peiimanekce  of  Continents. 

That  Lord  Kelvin's  nebulous  segregations.  Prof  Darwin's  primitive 
wrinkling,  Sir  John  Lubbock  and  Prof.  Lapworth's  double  folds  are  all  true 
causes  seeras  probable.  What  is  doubtful  is  whether  any  extensive  trace 
of  their  influence  can  be  discerned  in  the  present  distribution  of  land  and 
water,  A  map  of  the  world  In  early  Cambrian  times  might  show  the 
influence  of  these  pre-geological  incidents;  but  their  geographical  eifects 
seem  to  have  been  obliterated  by  the  changes  of  geological  timeB. 

Eeference  to  such  changes  reminds  us  that  we  cannot  aaeume  their 
occurrence  without  considering  the  unending  controversy  as  to  the 
supposed  permanence  of  oceans  and  oootinents. 

There  are,  it  mnst  be  oonce<led,  many  weighty  arguments  in  favour 
of  the  permanence  hypothesis.  Many  of  the  last  great  mountain  fold- 
ings follow  the  lines  of  much  older  movements  ;  and  if  the  mountain 
axes,  the  **  backbones  of  the  continents,"  have  occupied  the  same  posi- 
tions, why  not  also  the  continents  moulded  upon  them?  Again,  some 
of  the  great  mountain  chains,  such  as  the  Andes,  run  parallel  to  the 
nearest  shore-line,  as  if  the  movementa  that  formed  them  had  been 
deflected  by  the  ocean  basin. 

The  character  of  the  ocean  tloore,  moreover,  suggests  that  they  have 
Dcver  been  eontinental,  as  they  are  at  present  covered  by  deposits  not 
known  in  the  interior  of  the  continents  ;  and  as  they  are  supported 
by  material  much  heavier  than  that  which  forms  the  foundations  of  the 
continents. 

These  arguments,  however,  are  not  conclusive.  Great  earth  move- 
ments of  one  date  uften  cut  obliquely  and  transversely  across  those  of 
earlier  periods.  Thus  the  old  north-westerly  and  south-easterly  move- 
ments of  France  and  Spain  have  been  cut  across  by  the  east  and  western 
movements  of  the  Pyrenean -Alpine  system.  Mountain  axes  have  not 
ftlways  been  deflected  by  or  limited  by  existing  ocean  basins.  Thus 
the  north  Atlantic  basin  cuts  directly  across  the  old  Hercynian 
mountain  chains,  which  may  at  one  time  have  extended   across   the 
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wbole  Atlantic  cHannel,  This  is  rendered  probable  by  three  lines  of 
evidence.  Thus  in  north-western  France,  and  in  the  south  of  the 
British  Isles,  there  is  a  series  of  ranges  trendinj:^  north  of  west,  which 
is  cnt  ofiFabrnptly  by  the  Atlantic  slope.  On  the  opposite  shore  of  the 
Atlantic  in  Newfoundland,  tbore  ie  a  similar  series  of  truncated  ranges 
formed  at  the  same  age  as  those  of  western  Europe,  and  having  the 
same  trend.  Bertrand  maintains  (1887)  that  the  resemblance  between 
the  opposite  mountaiu  series  is  so  striking  that  tbey  should  be 
regarded  as  parts  of  one  mountain  system,  of  which  the  central  part  has 
been  sunk  below  the  Atlantic.  The  well-known  telegraph  plateau  on 
which  the  cables  rest  may  mark  the  site  of  this  sun  ken  land.  Pal ji?on to- 
logical  evidence  also  supports  the  formation  of  the  Atlantic  by  sub- 
sidence; for  a  shallow  water,  sub-tropical,  marine  fauna  ranged 
from  the  Mediterranean  to  the  Caribbean,  and  can  only  have  croeaed 
along  a  belt  of  shallow  water  in  tropical  or  sub-tropical  latitudes. 
Direct  evidence  of  the  existence  of  shallow  water,  continental  deposits 
of  the  age  required  is  given  by  the  Azores,  which,  although  now 
separated  from  Europe  by  a  deep  depression,  contain  shallow  water 
deposits  with  fossils  of  the  Mediterranean  fauna. 

Thus  there  is  strong  evidence  to  tihow  that  the  Atlantic,  in  its  present 
form,  is  of  no  great  geological  antiquity,  and  Suess*  theory  of  its  origin 
continually  gains  stronger  support.  Similar,  though  less  complete, 
evidence  shows  that  the  other  ocean  basins  have  been  broken  up  along 
oertain  lines,  and  emphatically  denies  their  entire  permanence  through- 
out geological  times. 

fiuE   DE   BfjLUMOXT's    '*  PENTAGON  AL    KeSEAU." 

Hence,  if  the  ocean  basins  wore  not  formed  pro- geologically,  but 
have  grown  from  the  changes  that  have  occurred  during  tlie  long 
ages  of  geological  time,  then  we  must  seek  for  a  cause  that  has  acted 
continuously,  and  is  acting  to-day.  A  more  permanent  cause  is  supplied 
b}^  the  contraction  of  the  Earth's  crust,  as  the  globe  gradually  cools. 
Since  the  cold,  hard  crust  is  less  plastic  than  the  hotter  interior,  it  is 
necessarily  crumpled  as  it  is  forced  into  a  smaller  space- 

This  idea  is  well  known,  as  it  has  been  invoked  by  geologiste  to 
explain  the  formation  of  folded  mountain  chains.  That  the  mountain 
systems  of  the  world  were  formed  by  this  agency  is  improbable ;  but  it 
is  j>erhaps  still  too  much  to  say  that  it  is  impossible.  For  Prof.  G.  H. 
Barwiu  has  suggested  that  the  contractility  of  the  rocky  crust  has  been 
exaggeratedj  and  it  has  been  shown  that  Beade's  level  of  no  strain  may 
lie  much  deeper  than  was  at  first  thought. 

That  secular  contraction  is  the  direct  cause  of  the  great  fold-mountain 
systems  is  however  less  widely  believed  by  geologists  than  it  once  was ; 
but  it  may  have  an  imjvortant  inBuence  in  determining  their  direction. 
The  trend  of  the  great  chains  of  fold- mono  tains  is  to  us  a  significant 
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questioti,  because  there  is  muoli  truth  in  the  phrase,  proverbial  eince  its 
use  in  l<i82  by  Burnet,  in  his  'Theory  of  the  Earth/  which  describes 
the  mountain  chains  as  the  '^  backbones  of  the  continents.'*  The  first 
geological  attemi>t  to  explain  the  p*lan  of  the  Eurth  was  based  on  this 
belief.  The  author  of  this  system  was  the  French  geologist  Elie  de 
Beaumont,  whose  theory  of  geomorphogeny  was  stated  at  length 
in  his  *  Notice  snr  les  systemos  de  montagues*  (3  vols,:  Paris,  1852), 
This  famous  theory  was  based  on  a  correlation  of  the  mountain  chains 
by  meiins  of  their  orientation,  ifclie  de  Beaumont  accepts  the  view  that 
the  Earth  consists  of  a  thin  rigid  crust  surrounding  a  fluid,  solidifying 
interior.  The  crust  being  thin,  it  necessarily  collapses  as  the  internal 
mass  contracts.  H©  assumes  that  these  collapses  oconr  at  intervals  of 
time»  and  that  at  these  collapses  the  crust  is  broken  along  lines  of 
weakness,  which  are  crumpled  np  into  nionntain  chains.  He  assumes 
that  for  practical  purposes  the  Earth's  crust  may  be  taken  as  homo- 
geneous ;  hence'  that  the  fractures  of  the  crust  would  be  regularly 
distributed,  and  those  of  saceessive  periods  would  cross  one  another 
along  the  lines  of  a  regular  symmetrical  network. 

Among  the  regular  simple  geometrical  forms,  that  known  as  the 
pentagonal  dodecahedron,  which  is  enclosed  by  twelve  equal  regular 
pentagons,  poesesses  an  except iou able  degree  of  bilateral  symmetry, 
i.t\  it  can  be  cut  into  extictly  similar  halves  in  an  unusually  large 
number  of  directions.  Sections  along  any  of  the  edges  of  any  of  the 
pentagons  and  through  the  centre  of  the  pentagonal  dodecahedron  divide 
it  into  equal  and  similar  halves.  So  also  do  sections  from  the  centre  of 
the  |>entagon8  to  any  of  the  angles,  and  likewise  sections  across  the 
pentagons  from  alternate  augles.  Eaoh  fiice  of  a  pentagonal  dodecahedron 
may  therefore  he  divided  by  fifteen  planes  of  symmetry. 

A  sphere  may  be  described  upon  the  pentagonal  dodecahedron,  so 
that  all  the  corners  (or,  to  use  the  correct  term,  solid  angles)  occur 
in  the  surface  of  the  sphere.  By  joining  the  corners  by  lines,  the 
sphere  is  marked  otT  into  twelve  spherical  pentagons,  which  possess 
the  same  amount  of  symmetry  as  the  plane  pentagons.  The  lines 
where  these  planes  of  symmetry  out  the  surface  of  the  sphere  fonn  a 
network  of  spherical  triangles.  Such  a  network  fllie  de  Beaumont 
called  bis  pentagonal  network,  and  he  used  it  in  the  following  way. 
He  studied  the  mountain  ranges  of  the  world,  and  hy  elaborate 
calculatioa«i  showed  their  relative  directions  at  a  few  localities  which  he 
chose  as  centres  of  comparison.  He  found  that  many  mountain  ranges 
have  the  same  oritsntation,  and  that  others  cross  the  first  set  at  definite 
regular  angles.  The  directions  of  the  different  sets  of  mountain  range« 
coincide  with  the  lines  of  his  pentagonal  network.  Elie  de  Beaumont 
claimed  that  the  mountains  whose  directions  are  parallel,^  were  formed 


•  For  explttEiition  und  juatiflcalion  of  tbiB  uue  of  tUo  word  **  pariaUel,'*  gee  HopkiiiB, 
**  Preeid.  Addresa,  Gl<o1.  Soc.,"  QuarL  Jour.  Geol.  Soe.,  toL  L\.  p.  xxix. 
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at  the  same  data  Successive  mountain-forniing  moyementB  raised  cbaina 
parallel  to  different  edges  of  the  network;  and  thus  the  intersecting 
mountain  lines  of  the  world,  and,  consequently,  the  foraiB  of  the  oon- 
tinerita,  were  determined, 

Elie  de  Beaumont  had  no  difficulty  in  pointing  out  striking  coinci- 
dences between  important  geographical  lines  and  his  pentagonal  network. 
Thus  the  Mediterranean  volcanic  axis,  passing  through  the  Grecian 
archipelago,  Etna,  and  Tenerifle,  is  parallel  to  the  Alpine  chain,  and  at 
right  angles  to  the  circle  through  Etna,  Vesuvius,  Iceland,  and  the 
Sandwich  Islea.  He  was  able  to  show  a  close  geometrical  relationship 
between  those  lines  and  the  line  of  the  Andes,  with  the  pentagon  that 
covers  Europe.  That  the  Earth  is  traversed  by  great  intersecting  lines 
is  undeniable.  E,g.  Daubr^e  showed  that  the  valley  system  of  Northern 
France  follows  a  line  of  rectangular  fractures,  which  he  called  diaclases. 
The  directions  of  the  Greenland  fiords  is  determined  by  a  similar  series 
of  intersecting  diaclastic  fractures.  Bertrand  has  shown  that  the  move- 
ments in  the  Paris  basin,  the  North  sea,  and  English  channel,  have 
followed  a  double  set  of  orthogonal  intersecting  lines. 

But  that  the  fracture  lines  or  lines  of  weakness  in  the  Earth *8  crust 
should  intersect  more  or  less  rectangularly  is  natural  on  any  theory  of 
their  formation.  And  such  coincidences  as  those  pointed  out  by  Elie  de 
Beaumont  in  8Up|>ort  of  hiH  system  are  inevitable  in  so  crumpled  a  globe 
as  ours  ;  but  they  are  not  sufficiently  numerous  to  be  convincing,  especially 
in  face  of  the  fundamental  differences  between  the  facts  of  geography 
and  £lie  de  Beaumont's  elaborate  artificial  system.  His  theory  could 
only  be  applied  to  asymmetrical  world  ;  *  in  a  dodecahedron  the  opposite 
faoes  are  always  similar  and  parallel  ;  in  £lie  de  Beaumont's  network 
the  antipodal  areas  are  always  similar.  But,  as  we  have  seen,  the 
fundamental  fact  in  the  i>lan  of  the  world  is  that  opposite  areas  are  dis- 
sirailan  In  crystallographic  language,  the  lithosphere  is  hemihedral, 
not  holohedral ;  and  no  scheme  based  on  a  holohedral  form  will  serve. 
It  is  the  recognition  of  this  principle  that  led  to  the  next  great 
advance. 

The  Tetbahedral  Theory. 

Elie  de  Beaumont^s  scheme  is  now  mainly  of  historic  interest,  though 
Lefort's  recent  map  of  the  Nivernais  i^hows  that  it  is  still  used  aa  a 
working  hypothesis  by  some  French  geologists.  But  Elie  de  Beaumont's 
theory  marked  an  epoch  in  this  subject,  for  it  led  to  the  system  of  Mr. 
IjOwthian  Green,  which  far  better  meets  the  requirements  of  the  case. 

This  system  was  founded  in  1875,  by  Mr.  Lowthian  Green^  in  a  work 


*  Tbb  objeelion  npplies  also  to  rarious  lator  modifications  of  Elie  do  Beamooxit't 
prlaoipLe,  saoh  ae  thoec  of  Owen :  or  to  t be  more  tbftu  local  acceptance  of  the  diacliiee* 
of  Daubr^  or  orthogonal  crcios- folds  of  Bertrand. 


TIIL    PLAN   OF  THE   EARTH    AND  ITS  CAUSES. 


237 


which  waa  neglected  or  ridiculed  at  the  time  of  its  appearance.  Like  hii 
predeoBRBor,  Green  assumes  that  the  Earth  is  a  spheroid  based  on  a 
regular  geometrical  figure.  He  adopteil  as  his  base  the  apparently  hope- 
lessly unsuitable  figure  of  the  tetrahedron,  which  is  contained  within 
four  equal  similar  triangles*  This  form,  with  its  four  faces,  six  sharp 
edges  and  four  solid  comers,  does  not 
oonform  to  the  ordinary  conception  of 
th©  figure  of  the  globe.  Any  oora- 
parieon  between  them  looks  ridicu- 
lous. But  if  we  place  a  three-aided 
pyramid  on  each  face  of  the  tetrahe- 
dron, its  proportions  are  nearer  tho^e 
of  a  globe ;  and  if  these  pyramids  had 
elastic  sides,  so  that  they  could  be 
blown  out  and  the  faces  thus  mad© 
onrved,  then  the  tetrahedron  wonld 
become  spheroidal  and  even  sphericah 
Conversely,  if  a  hollow  sphere  be 
gradually  exhausted  of  air,  the  ex- 
ternal pressure  may  force  in  the 
shell  at  four  mutually  eqnidistant 
points,  and,  by  the  flattening  of  these 
four  faces,  make  it  tend  towards  a 
tetrahedral  form.  Now  the  tetrahe- 
dral  theory  does  not  regard  the  world 
as  a  regular  tetrahedron  with  four 
plane  faoei;  it  considers  that  the 
lithosphere  has  l>een  subjected  to  a 
slight  tetrahedral  deformation,  to  an 
extent  indeed  only  faintly  (if  at  all)     i^ki.  4.— belatimns  of  a  tttraueubai, 

.      ,,       ^     ,     ,  j'   , ,  LITBOSJ'UERE     TO    ITS     HYnROBTHKIlE. 

indicated  by   geodetic  measurements,         fjq.  4a  refreaenti  rm  arhanok* 

MENT  IN  A  SIMPLE  TCTKAnCDBOK. 
FIG*  4b  ILLUHTRATE^  THB  CAM  OP 
A  MODlFIBt)  TETRAHEDRON  (SFCH  AS 
SHOWN  IN  rtO.  5b X  HY  A  BECTION 
I'AitStNU  *JN  THE  LEFT  TIIHOUOH  a 
TETHAHEDRAL  CuIG>%  ANJJ  ON  THE 
RIOIIT  THUOCGtt  THE  UPPOftlTK  TB* 
TRAUEURAL      PACE.  Tl££      HHAnSD 

A  BE  AS   BEFIlEaENT   WATBB. 


but  3^et  easily  recognizable  owing  to 

its  influence   on  the  distribution   of 

land  and  water.      As  the  centres  of 

the    flattened    faces    are    nearer    the 

Earth *e  centre  of  mass  than  the  edges, 

the    water   will   collect   upon    them. 

The  ratio  of  the  area  of  land  to  that 

of  water  on  the  glo1)e  is  as  2  to  5.     If  on  a  model  of  a  tetrahedron 

we  colour  the  hve-sevenths  of  the  surface  that  is  nearest  the  centre, 

the  coloured  areas  would  show  where  the  water  wonld  collect  if  the 

Earth  were  a  stationary  tetrahedron.    On  the  upper  face  thero  ia  a  large 

central   coloured   area  in  the  injaition  of  the  Arctic  ocean.     It  is  sur- 

roanded  by  a  land  belt,  from  which  three  projections  run  southward 

down  the  three  lateral  edges.     These  three  land  areas  taper  southward 
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to  a  point,  below  which  is  a  complete  belt  of  sea.  South  of  that,  again, 
is  our  fourth  projecting  corner,  which  is  above  the  water-level,  and  is 
the  Antarctic  continent.  So  that  on  the  model  the  general  plan  of  the 
arrangement  of  land  and  water  is  identical  with  its  actual  distribution 
on  the  globe.  For  the  land  occurs  as  three  triangular  equidistant  con- 
tinents, united  above  into  a  ring  and  tapering  southwards ;  there  is  a 
great  excess  of  water  in  the  southern  and  of  land  in  the  northern  hemi- 
sphere ;  and  land  and  water  are  antipodal,  since  in  a  tetrahedron  a  comer 
is  alvrays  opposite  a  flat  face. 

But  of  course  in  the  Earth  the  faces  are  not  flat,  but  are  convex. 
If  the  flat  faces  be  replaced  by  projecting  pyramids  with  curved  faces, 
so  that  the  form  is  globular,  the  arrangement  of  land  and  water  remains 
the  same,  but  the  shore-lines  are  more  complex.      Green  has  shown 


FIO.  5. — 5a,  DIAGRAII  OP  A  :<1MPLE  TETRAHEDRON. — ob.  DIAGRAM  UF  A  TKTRAHEDBON 
HITH  A  SIX-KACED  PTRAMn>  WITH  CONTKX  FACES  OX  BACH  OF  THE  FOUR  FACK& — 
5<X  THE  TRACK  OF  THE  TETRAHEDRAL  EDGES  OX  A  8FHEKE ;  THK  THICK  UXES  SHOW 
THE   P<.»:«lTIOX    OF  THE  TPTRAHEDRAL    EDGES, 

what  the  shapes  of  the  land  and  water  areas  would  be  in  such  a 
tetrahedron.  The  resemblance  between  his  diagrammatic  continent 
and  Africa  and  S.  America,  and  between  his  ocean  and  either  the 
Pacific,  Indian  Ocean,  and  S.  Atlantic,  is  very  striking. 

TUK    TeTKAHKDRAL    CoUKSE    of   G&XiRAPHICAL    LiN'ES, 

The  agreement  between  the  facts  of  geography  and  the  tetrahedral 
theory  goes  further.  The  four  faces  of  a  tetrahedron  meet  along  six 
edges,  which  should  be  lines  of  elevation  on  a  globe.  The  trace  of 
the  edges  of  a  tetrahedron  on  a  surrounding  sphere  form  a  circle  in  the 
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northern  hemispbere,  and  threo  vertical  or  meridional  edges  meeting  at 
the  south  pole.  In  the  Earth  the  major  watersheds  have  exactly  this 
arrangement.  The  great  watershed  of  Eurasia  dividing  the  northern 
and  southern  drainages,  runs,  not  along  the  main  mounfain  axis^  Imt  fat 
to  the  north  of  it,  tfetween  the  parallels  of  50^  and  60^.  The  northern 
ftnd  southern  slopes  oT  North  America  are  separated  l»y  a  divide  along 
the  eame  latitude.  The  southern  watersheds^  instead  of  following  the 
lines  of  highest  mountains,  or  the  middle  line  of  the  continents,  run 
close  to  the  coast-lines  ■  the  three  watersheds  mark  the  three  vertical 
tetrahedral  edges»  and  they  occur  at  almost  the  theoretical  distances, 
J 120'' apart. 

Similarly  with  the  mountain  chaina*  As  Sir  John  LuhbotTk  has 
pointed  out,  "  in  the  northern  hemisphere  we  have  chains  of  mountains 
running  east  and  west— the  Pjienees,  Alps,  Cariiathians,  Himalayas, 
etc.— while  in  the  southern  hemiaphero  the  great  chains  run  north  and 
Bouth— the  Andes,  the  African  ridge,  and  the  grand  boas  which  forms 
Australia  and  THsmania/*  That  is  to  say,  the  northern  mountains  are 
parallel  to  the  upper  edges,  and  the  southern  mountains  parallel  to  the 
meridional  edges  of  the  tetrahedron. 

Thi  Cause  op  the  ThTRAHEDKAL  Plan. 

The  statement  that  the  elevations  of  the  lithosphere  are  tetrahedral 
in  arrangement  is  not  an  hypothesis,  but  a  simple  statement  of  geo- 
grajvhical  fact.  Is  the  fact  a  mere  coincidence?  On  the  contrary,  there 
are  good  reasons  why  the  Earth  should  ac(piire  snch  a  tetrahedroid 
symmetry.  When  the  Earth  solidiBed,  it  would  (neglecting  the  in- 
fluence of  rotation)  have  contracted  into  a  spherical  shape.  It  would  have 
tended  1o  acquire  this  form  because  the  sphere  is  the  body  which 
encloses  the  greatest  volume  for  a  given  surface.  But  as  the  Earth 
contracts  it  tends  to  acquire  a  shape  in  which  there  is  a  greater  surface 
in  proportion  to  its  bulk.  Now,  among  the  regular  geometrical  figures 
with  approximately  equal  axes,  the  tetraheflmu  is  that  which  contains 
the  smalhst  volume  for  a  given  surface.  Hence  evtjry  hard -shelled 
body  which  is  ditiiinishing  in  size,  owing  to  internal  contraction,  is  con- 
stantly tending  to  become  tetrahedral  in  foroi,  Fairbnrn's  experiments 
(quoted  by  Green)  illustrate  this  tetrahedral  collapse  for  short  tubes; 
an«1  til  at  it  is  considered  probable  by  some  geodists  is  hhown  by  the 
following  quotation  from  E.  D.  Preston  ;  **  Nothing  is  more  in  accordance 
with  the  action  of  physical  laws  than  that  the  Earth  is  rontracting  in 
approximately  a  tetrahedral  form.  Given  a  collapsing  homogeneous 
spherical  envelope,  it  will  assume  that  regular  shajjo  which  moat  readily 
disposes  of  tho  excess  of  its  surface  dimensinnNj  or,  in  *jtht'r  woTd^^  the 
shape  that  most  easily  relieves  the  tangential  strains;  for,  while  the 
sphere  is  of  alt  geometrical  bodies  the  one  with  a  minimum  surface  for 
a  given  capacity,  the  tetrahedron   gives  a  maximum  surface  for  the 
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same  eonditioo.  Experimente  on  iron  tubee,  on  gas-bubbles  rising  io 
water,  and  on  rubber  balloons,  all  tend  to  bear  out  tbe  assumption  that 
a  homogeneous  sphere  tends  to  contract  into  a  tetrahedron." 

The  Earth  a  Geoid. 

But  it  may  be  said  this  tetrabedral  theory  is  impossible,  because  we 
know  from  our  elementary  text-books  that  the  Earth  is  not  tetrabedral, 
but  is  an  oblate-spheroid — that  is  to  Bay«  a  sphere  slightly  flattened  at 
the  poles. 

The  oblate  spheroid  is  no  doubt  the  form  that  rotation  would  have 
caused  the  Earth  to  af^sume  as  it  solidified,  if  the  Earth  were  quite 
homogeneous.  But  the  Earth  is  not  homogeneous  ;  it  varies  in  strength 
and  density,  and  an  unequal  load  on  the  Earth  in  any  area  leads 
to  a  divergence  there  from  the  circular  shape.  It  is,  I  believe,  now 
universally  admitted  that  the  Earth  is  flattened  laterally  at  the  equator 
as  well  as  at  the  poles.  The  question  was  long  disputed  between  the 
astronomers,  who,  from  theoretical  coneiderations,  declared  what  the 
shape  of  the  world  ought  to  be,  and  the  geographers,  whose  measure- 
ments showed  what  the  shape  actually  was.  There  is  now  a  general 
agreement  that  the  geographers  were  right ;  that  the  equatoiial  section 
of  the  Earth  is  elliptical,  similar  to  a  section  through  the  Earth  passing 
across  the  poles.  The  Earth  is  therefore  not  a  true  spheroid,  and  it 
was  accordingly  regarded  as  an  ellipsoid  with  three  unequal  axes. 
But  there  is  good  reason  to  believe  that  the  Earth  is  not  even  an 
ellipsoid  ;  for  the  northern  and  southern  hemispheres  are  unlike,  and  the 
Earth  is  tberofore  shaped  like  a  peg-top.  This  is  shown  in  two  ways* 
It  is  a  well-known  property  of  the  ellipee  that  degrees  measured  along 
the  flatter  side  are  longer  than  degrees  measured  near  the  sharper  end. 
It  was  by  proving  that  a  degree  of  latitude  in  Lapland  is  loDger  than  a 
degree  of  latitude  in  Ecuador  that  the  French  astronomers  in  the  seven- 
teenth century  definitely  proved  the  Earth^a  flattening  at  the  poles.  In 
continuation  of  these  observations.  La  Caille,  in  1751,  measured  the 
length  of  a  degree  at  the  Capo  of  Good  Hope.  His  measurements  flhowed 
that  tbesouthcrn  hemisphere  was  also  flattened,  but  to  a  diflerent  extent 
than  the  northern  hemisphere.  This  anomalous  result  of  La  Caille^s  was 
confirmed  and  extended  by  Maclear. 

The  inequality  of  the  two  hemispheres  has  also  been  shown  by  the 
variations  of  gravity  in  the  two  hemispheres,  which,  as  it  is  more 
easily  tested,  has  been  more  widely  applied.  The  principle  is  simple. 
A  pendulum  swings  more  rapidly  the  nearer  it  is  brought  to  the  centre 
of  the  earth.  A  pendulum  swings  more  slowly  on  a  mountain-top  than 
at  sea- level.  It  was  because  Richer,  in  Ui72,  found  that  a  clock  which 
kept  correct  time  in  Paris  lost  two  minutes  a  day  in  French  Guiana  that 
the  polar  iattening  was  first  suspected.  So  many  observations  have 
been  made  that  maps  have  been  compiled  showing  the  variation  of  the 
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force  of  gravity  tbrooghotit  the  globe.  Fig,  6  is  a  oopy  of  Steinhauser's 
map,  iu  which  the  variation  of  giuvity  ia  illustrated  by  showing  bow 
many  millimetres  have  to  be  added  to  the  leDgth  of  a  peodulum 
which  beats  seconda  at  the  equator,  to  make  it  vibrate  at  the  same 
rate  elsewhere.  In  both  northern  and  floiithern  hemispheres  the 
second-beating  pendulum  has  to  be  steadily  lengthened  as  we  ap- 
proach the  poles,  but  the  deviatioa  is  at  a  dififerent  rate  for  the 
two  hemispherea.  The  surfaoe  of  the  southern  henxispbere  does  not 
approach  the  Earth's  centre  of  mass  at  the  same  rate  as  the  northern 
hemisphere.  If  the  Earth's  centre  of  mass  is  at  its  geometrical  centre, 
then     the    Earth*s     form    is     elongated    southward    like    a    peg-top. 


■ 


TIG.  6. — STEriTIIAUflEa't  HAP,  fiBOWmG  TARIATIO??  IN'  ATTHACTU^K  OP  GRATITT,  Ai 
rsniCATED  BY  LttKOTH  OF  THR  SBCOVD-BEATrNrj  PfrNDtrLtTM.  O  =  LENGTH  IN 
EQUATORIAL  BELT ;  1-5  =  N08,  OF  MlLLrMETREii  BY  WHICH  PENDULUM  HAS  TO  UM 
LEaraTHENED   IS   ORDEIE   TO   BEAT  SECONDS    AT    tUFFEKENT    LATlTrOKi*, 

It  is  often  held  that  the  Earth's  centre  of  mass  is  to  the  south  of  its 
centre  of  form,  because  of  the  accumulation  of  water  in  the  southern 
hemisphere.  It  is  held  that  the  water  is  piled  up  there,  owing  to  the 
greater  density  of  the  southern  h6m]9i>here.  If  that  he  the  case,  then 
the  f»eg-top  elongation  is  all  the  greater. 

Moreover,  there  is  evidence  to  show  that  the  Earfch's  fignre  is  still 
more  irregular  than  that  of  a  peg-top,*  Sir  John  Herschel,  although 
taking  the  astronomical  side  in  the  controversy,  aptly  stated  the  facts  in 
the  statement  that  "  the  Earth  is  earth- shaped*'*    Listing*s  name  of  geoid^ 


♦  Afl  Prot  Darwin  suggeats,  potato-Bhuped  would  be  a  more  correct  simile. 
No,  II.— Maech,  18^9.]  a 
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which  expressee  this  view,  has  now  anppl anted  the  old  oblate  apheroid 
from  everything  except  the  text-hooks*  That  there  are  local  deforrna- 
tiona  in  the  Earth's  shape  is  demoostrated  by  the  differences  between 
the  astronomical  and  trigonometrical  determination  of  positions.  Places 
have  two  different  longitudes,  the  astronomical  longitude  obtained  by 
astronomical  observations,  and  geodetic  longitudes  determined  by  terres- 
trial measurements;  the  differences  are  often  considerable.  It  was 
calculated,  e.g,,  that  the  trigonometrical  and  astronomical  determinations 
of  the  stations  used  in  the  delimitation  of  the  Canadian  and  United 
States  frontier  should  have  agreed  within  40  feet,  or  0*4  of  a  second 
of  arc ;  hut  the  average  error  was  more  than  five  times  as  great,  and 
ran  up  to  eighteen  times  as  much  as  it  shooid  have  been. 

Astronomical  determinations^  moreover,  are  often  not  only  incon- 
sistent with  geographical  measurements,  but  they  are  often  inconsistent 
with  themselves.  For  example,  one  of  the  most  refined  estimations 
of  longitude  that  have  yet  been  attempted,  is  the  series  undertaken 
by  the  *'K.  K.  topographische-militiir  lostitnt"  of  Vienna.  To  ensure 
accuracy  during  these  observations,  the  most  elaborate  precautions  were 
taken.  Corrections  were  even  made  for  the  effect  of  the  doses  of  quinine 
which  the  astronomers  took  when  working  in  malarial  climates.  In 
one  of  the  series  of  observations,  the  difference  in  longitude  between 
A'ienna  and  Milan  was  determined  first  directly,  and  then  by  determin- 
ing the  difference  between  VieBDa  and  Brescia  and  that  between  Brescia 
and  Milan.  But  in  spite  of  all  the  care,  the  results  did  not  tally.  The 
sum  of  the  two  differences  was  not  the  same  as  the  single  difference. 
The  whole,  in  fact,  in  this  case  was  less  than  the  sum  of  its  parts. 

To  astronomers  it  may  seem  an  unnecessary  waste  of  time  to  devote 
so  much  to  proving  these  deformations  from  the  **  spheroid  of  reference.'* 
But  as  the  idea  is  less  familiar  to  geographers  and  geologists,  the 
insistence  on  this  deformation  may  not  be  useless*  It  may  be  worth 
while  adding  a  quotation  from  Prof.  C,  A.  Young,*  to  show  that  the 
spheroid  of  reference  is  only  a  convenient  assumption.  '*  On  the  whole,*' 
says  Prof,  Young,  "  astronomers  are  disposed  to  take  the  ground  that 
since  no  regular  geometrical  solid  whatsoever  can  ahmlutelif  represent  the 
form  of  the  Earth,  we  may  as  well  assume  a  regular  spheroid  for  the 
standard  surface,  and  consider  all  variations  from  it  as  local  phenomena, 
like  hills  and  valleys," 

As  deviations  from  the  assumed  spheroid  of  reference  exist,  it 
remains  to  inquire  whether  there  is  any  evidence  that  they  agree  in 
position  and  arrangement  with  the  theory  of  the  tetrahedral  deformation 
of  the  lithosphere. 

The  evidence  already  quoted  of  the  dissimilarity  between  the  northern 
and  southern  hemispheres  and  the  elongation  of  the  latter,  is  geodetic 


•  C.  A,  Ycmng,  'General  Aitrooomy/  p.  TOl.    1889. 
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proof  of  the  northern  flattening  and  the  antarctic   projection,  Le.  of 
•one  face  and  one  tetrahedral  comer. 

The  three  flattened  lateral  faces  and  three  projecting  vertical  edges 
are  sufficiently  demonstrated  by  the  three  great  oceans  and  the  land- 
lines  that  divide  tbetn.  Practically,  all  the  theories  agree  upon  that 
point  It  is  well  known  that  gravity  is  grefttei*  than  was  expected  at 
nioBt  oceanic  islands.  Lallemand  and  de  Lapparent  have  suggested 
that  this  is  due  to  those  islands  being  below  the  level  of  the  ordinarily 
accepted  figure  of  the  Earth,  and  therefore  nearer  the  Earth's  centre  of 
gravity.*  Fisher  has  snggested  that  the  Pacific  Ocean  is  the  hollow 
left  by  the  loss  of  the  material  which  forms  the  moon.  Faye  has 
explained  the  ocejin  basins  and  the  greater  density  of  the  crust  below 
them  as  due  to  more  rapid  refrigeration  below  the  cold  oceanio  abysses. 
According,  therefore,  to  Faye,  the  rocks  below  the  oceans  contracted  more 
than  those  below  the  continents,  became  denser,  and  accordingly  sank. 

Thus  from  all  points  of  view  the  three  oceans  represent  areas  of 
depression,  and  the  three  land -lines  of  South  America,  Africa,  and 
Australasia  mark  intervening  projections.  The  oceans  mark  the  low 
areas  in  the  lithosphere  as  obviously  as  the  bubble  of  a  spirit-level  marks 
its  higher  end;  and  they  give,  therefore,  evidence  of  the  triangnlar 
lateral  flattening  of  the  southern  half  of  the  globe. 

But  as,  on  the  mathematical  figure  of  the  Earth,  such  lateral  flattening 
is  more  improbable  than  variations  along  the  axis  of  rotation,  let  us 
consider  whether  there  is  any  geodetic  proof  of  these  flattened  faces  and 
projecting  edges. 

Tliere  has  been  a  long  controversy  as  to  whether  BesseFs  or  Clark's 
ellipsoid  better  represents  the  figure  of  the  Earth.  Clark's  figure  was 
the  later  in  date,  and  is  generally  considered  as  the  more  exact. 
Hel inert  therefore  expresses  some  surprise  that  the  gravitational 
obeervationa  in  Central  Europe  along  the  52nd  parallel  of  north  lati- 
tude agree  with  Bessers  curve  better  than  they  do  witlt  Clark's;  this 
is  the  case  all  across  the  area  on  which  Bessel's  own  work  was  done* 
But  as  soon  as  we  get  in<o  the  Volga  basin,  the  gravity  line  diverges 
from  Bessers  curve  and  approaches  that  of  Clark,  The  change  comes 
due  north  of  the  Eurafrican  uicridional  edge.  The  anomalies  are  at 
once  removed  if  we  assume  that  both  ellipsoids  are  locally  correct;  that 
Beesere  curve  is  true  ftir  Eurofie^  and  Clark's  correct  for  Asia ;  and  that 
the  two  merge  into  one  another  north  of  the  line  of  the  Eurafrican 
tetrahedral  edge. 

On  the  tctrahe«lral  theory,  there  ought  to  be  a  projection  north  of  this 
tetrahedral  edge.     And  gravity  determinations  sliow  a  great  deficiency 


•  Tbia  explfttiaiion  ie  iDadequat^,  as  it  doea  mot  explain  the  deviation  of  Oje  pendu- 
lum OK  coftfit-linefl  towards  thv  ocetin  The  excess  vertical  atfmcUon  of  the  isiundia  han 
been  expininefl  m  dne  tn  the  attrnction  of  tbe  mii5§  of  the  island  aod  fta  base. 
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in  gravity  in  Western  Russia  in  an  appropriate  area  along  the  Volga 
basin.  It  is  tme  tliat  the  figures  have  been  queried.  There  is  a  natural 
tendency  to  query  all  facts  that  do  not  agree  with  theory,  and  the 
notes  of  interrogation  in  this  case  may  illustrate  that  tendency.  But 
on  the  view  that  there  is  an  upward  deformation  of  the  Earth  in  this 
area,  the  anomalous  deficiency  in  gravity  observations  is  at  once 
explained. 

It  may  be  replied  that  the  existence  of  a  normal  gravity  attraction 
at  Moscow  negatives  the  assumption  of  a  superficial  deformation ;  but 
the  relative  excess  of  attraction  there  is  possibly  due  to  the  outcrop  of 
Palaaozoic  rocks,  of  greater  density  than  the  loose  sediments  of  tbe  Russian 
lowlands. 

Passing  from  Russia  to  the  area  in  North  America,  where  the  next 
tetrahedral  comer  should  occur,  there  is  another  area  of  deficient  gravity, 
which  may  also  be  due  to  that  area  being  a  tetrahedral  elevation.  The 
deficiency  is  explained  by  the  assumption  of  vast  subterranean  blocks  of 
very  light  material.  But  that  explanation  is  prohibited  in  the  Russian 
case,  since,  as  Helmert  has  shown,  the  deviations  of  a  plumb-line  from  the 
vertical  are  inconsistent  with  the  existence  of  such  blocks.  In  reference 
to  the  North  American  case,  Helmert  has  remarked  that  the  light  sub- 
terranean blocks  must  descend  for  several  kilometres ;  and  Mildenhall 
has  shown  that  no  reasonable  assumption  will  sufiSce  to  explain  the  facts. 

It  would  be  too  much  to  claim  that  geodetical  evidence  at  present 
available  proves  the  tetrahedral  theory,  for  accurate  data  are  not  yet 
available  for  a  sufficient  proportion  of  the  Earth  to  show  whether  the 
major  deviations  are  based  on  a  regular  plan ;  but  papers,  such  as  that  of 
Mr.  E.  D.  Preston,  show  that  geodesists  are  more  inclined  to  regard  the 
theory  with  favour.  It  is  at  least  clear  that  geodesy  does  not  disprove 
the  hypothesis,  and  that  some  puzzling  geodetic  anomalies  receive  a 
simple  solution  if  the  theory  be  true. 

Geology  and  the  Tetrahedral  Coigns  and  Edges. 

Let  us  now  turn  to  geology,  to  see  if  its  evidence  as  to  the  past 
history  of  the  world  refutes  or  supports  the  theory. 

The  geological  evidence  ought  to  be  of  especial  value,  as  we  should 
expect  it  to  determine  the  position  of  the  tetrahedral  coigns  on  the  face 
of  the  Earth.* 

If  the  tetrahedral  theory  be  true,  the  four  tetrahedral  coigns  should 
be  areas  of  unusual  stability  and  strength.  Comparison  of  the  three 
meridional  land-belts  shows  that  each  of  them  begins  in  the  north  with 
a  vast  block  of  archean  rocks.  The  Eurafrican  zone,  in  longitude  20°  E., 
begins  with  the  block  occupying  Scandinavia,  Finland,  and  Lapland, 
which  Sue£s  has  termed  the  "  Scandinavian  schild."     It  is  an  area  of 


*  Tbey  were  assigned  to  their  geometrical  positions  by  Green,  and  in  the  interesting 
recent  tetrahedral  volcanic  map  of  M.  Michel-Levy. 
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great  geological  antiquity,  whioli  liae  long  remained  above  sea-level ; 
bands  of  marine  deposits  of  different  agea  sweep  round  it,  but  the  block 
may  never  have  been  below  sea-leveL  It  has  nnqucetionably  remained 
as  a  Bolid  impassive  block,  which  has  dominated  the  wLole  geological 
history  of  Northern  Etiroise,  South  of  the  Scandinavian  coign  are  the 
transverse  east  and  westero  chains  of  the  Alps  and  the  Atlas,  with  the 
Mediterranean  trough  between  ;  and  far  to  the  south  we  have  the  old 
plateau  of  South  Africa. 

Let  UB  now  go  120^  westward  to  the  American  zone.  It  begins  with 
another  block  of  old  aroheau  rooks,  forming  what  Suess  has  called  the 
*'  Canadian  schOd/'  It  occupies  Canada^  Labrador,  and  most  of  Hudson 
bay  and  Baffin's  Land,  and  underlies  Greenland.  Bands  of  marine 
deposits  surround  it,  but  it  has  perhaps  never  been  itself  below  sea- 
level  :  its  geological  age,  at  any  rate,  is  enormous.  South  of  the  North 
American  coign  we  have  again  a  pair  of  east-west  mountain  chains, 
forming  the  highland r  of  Cuba  and  Venezuela,  separated  by  the  Carib,- 
bean  trough.  This  zone  also  ends  southwards  in  an  old  plateau  resting 
on  arohean  rocks. 

The  third  meridional  eone  repeats  the  same  characters.  It  begins 
with  a  block  of  archean  rocks,  for  which  we  may  s]»eak  as  the  "  Man- 
churian  coign/*  South  of  this  coign  are  the  east  and  west  ridges  of 
Malaysia  and  the  depressions  parallel  to  them  ;  and  south  of  that,  again, 
we  have  the  archean  plateau  of  Australia. 

The  three  main  land  axes  of  the  world  have  remarkable  resem^ 
blances  in  structure,  and  they  present  three  equidistant  blocks  of  great 
stability  at  the  three  tetrahedral  comers.  We  may,  therefore,  Bf»eak  of 
the  **  Hchild  "  as  the  three  northern  coigns  or  corner-stones  of  the  Earth. 

Tbe  existence  of  these  massive  coigns*  at  the  three  tetrahedral  oomera 
has  produced  one  point  of  divergence  in  the  Earth-plan  from  the 
geometrical  figure  of  the  tetrahedron.  The  existence  of  three  such 
broad  massive  blocks  naturally  strengthens  the  line  between  them;  and, 
as  we  have  seen,  the  main  divide  in  the  northem  hemisphere  runs 
from  coign  to  coign.  The  tetrahedral  edges  would  naturally  be  lines 
of  weakness  and  of  movement  ;  but  in  the  northern  hemisphere,  the 
horizontal  lines  of  yielding  are  deflected  southward  by  the  stability  of 
the  band  supfKjrted  by  the  Earth's  three  northem  coigns.  Hence  the 
great  band  of  disturbances  is  subtropical,  and  runs  from  the  Caribbean 
to  the  Mediterranean,  across  the  Persian  gulf  and  the  Malaysian 
archipelago. 

In  the  ease  of  the  vertical  edges,  however,  the  agreement  in  position, 
as  well  as  direction,  is  exact.  Precisely  below  the  three  comer  blocks, 
there  are  three  lines  of  instability  coinciding  with  the  vertical  tetrahedral 

*  The  Baggeattoti  of  the  word  '*  ooign  '*  for  **  corner"  I  owe  to  Mr,  L.  Fletcher,  to 
whom  I  am  indehted  for  much  helpful  ad?iee.  Tbe  term  is  suitable,  as  it  la  uied  for 
a  prioter'a  wedgie  oa  well  a«  for  the  corDer-etoDe  of  a  hoo^e. 
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edges.  Below  ibe  Canadian  coign  there  is  tbo  line  of  the  Andes  (long. 
75°),  which*  according  to  some  geologist*,  is  »till  undergoing  eleva- 
tion. Almost  120^  east  of  the  Andes,  and  below  the  Scandinavian  coign, 
IB  the  Erythrean  rift^v€dley(mean  long.  40),  in  whicli  some  of  the  Earth- 
movements  are  unqiiestionahly  of  very  recent  date.  Again,  nearly  120° 
eastward,  and  ilue  south  of  the  Manchurian  coign,  h  the  recent  line  of 
movement  repreHented  by  the  eastern  coast  of  Australia. 

Thy  main  moiuitain  system  of  the  world  corresponds,  then,  in  direction 
or  position,  or  in  both,  with  the  edges  of  the  tetrahedron.  The  mountain 
Unea  mn  east  and  west  in  the  northern  hemisphere,  and  run  meridionally 
in  the  southern  hemisphere— that  is,  always  parallel  to  the  totrahedral 
edges. 

But  it  will  be  said  there  are  three  great  exceptions,  for  the  Ural 
mountaios,  the  Appalachians,  atid  the  Eueky  mountains  are  meridional 
instead  of  transverse,  and  that  they  therefore  contradict  the  scheme. 
The  contradiction  is  only  apparent  The  existing  mountain  ranges 
date  from  two  main  periods  of  mountain-building — the  Upper  (Jainozoio 
and  the  Upper  Palaa azoic*  The  Upper  Tertiary  system  includes  the 
Alps,  Andes,  Himalaya,  Pyrenees,  Caucasus,  and  Atlas,  etc.  The  Urals, 
Eooky  mountains,  and  Appalachians  belong  to  the  Tapper  Palieozoio 
system.  Before  we  can  say  whether  thest?  chains  conHrm  or  refute  the 
tetrahedra!  theory,  we  must  dt^termiue  the  distribution  of  land  and 
water  at  the  time  when  they  were  iiiade. 

Now,  we  know  that  in  upper  Palieozoio  times  one  land  fauna  and 
flora  ranged  round  the  southern  hemisphere  from  Australia  to  India,  and 
thence  to  the  Cape  and  South  America.  Instead  of  there  haviog  then 
been  a  continuous  <:»cean-belt  separating  triangular  points  of  land,  there 
was  then  a  southern  land-belt,  which  was  supported  by  three  great 
equidistant  corner-stones,  the  archean  blocks  of  South  Africa,  of  Austra- 
lia, and  of  Patagonia  and  the  Patagonian  platform. 

What  the  south  pole  was  doing  then  is  hidden  by  our  deplorable 
ignorance  of  tbat  area;  but  there  is  evidence  that  to  the  south  of  this 
southern  land-belt  there  was  a  cold,  ice-laden  sea. 

Now  let  us  consider  the  state  of  affairs  in  tlie  arctic  regions  at  the 
same  period.  At  the  present  time  the  mollusca  of  the  Behring  sea  and 
North  Atlantic  belong  to  two  essentially  distinct  faunas.  But  in  upper 
Palajozoic-Triassic  times,  one  fauna  occupied  both  regions,  and  that  fauna 
moreo%^er  ok  tended  uninterruptedly  round  the  northern  hemisphere,  and 
apparently,  along  certain  lines,  extended  some  distance  to  the  south. 
There  was,  in  fact,  a  northern  ocean-belt,  which  apparently  surrounded 
a  cold  arctic  land.  The  distribution  of  the  land  and  water  was  then  on 
the  same  plan  as  at  present,  but  with  land  and  water  exactly  reversed. 
There  were  two  opposite  interlocking  belts  of  land  and  sea,  the  former 
based  on  three  archean  corner-stones,  the  latter  projecting  toward  the 
e<|uator  l>etween  three  archean  plateaux* 
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ThuB  the  plan  was  the  same  as  at  present,  but  the  oonditions  were 
reyeiied.  This  gives  tia  the  clue  to  the  mountain  ehaine  of  the  eame 
period.  That  also  was  a  double  ajstetn*  There  was  a  sub-tropical 
mountain  girdle,  the  ruins  of  which  we  can  trace  right  across  the  old 
world  from  Eastern  China  to  Western  Europe,  where  it  is  cut  off  hj 
the  Atlantic  slope.  And  projecting  meridionallj  from  tbat  equatorial 
girdle^  opposite  the  three  coigns,  we  have  three  monotaiu  ranges  running 
along  the  meridional  edges.  These  are  the  Ural  mountains  (60''  E.)  north 
of  the  eastern  continuation  of  the  South  African  coign,  the  Appalachians 
(80"*  W.)  north  of  the  western  part  of  the  old  Patagonian  coign^  and  the 
old  broken  axis  of  Kamtschatka  (160"^  E.)  north  of  the  ooign  of  Australasia. 

Deformation  ask  Rechjttery. 

Such  a  change  iu  the  position  of  the  flattened  faces  is  by  no  means 
improbable  in  the  caae  of  a  revolving  globe.  In  the  case  of  a  stationary 
body,  a  tetrabedral  deformation  once  begun  would  be  strengthened  by 
every  fresh  contraction.  But  owing  to  the  world's  rotation,  the  tetra- 
bedral collapse  is  steadily  resisted,  and  confined  within  narrow  limits. 
The  deformation  formed  by  on©  period  of  slow,  quiet  contraction  may 
be  lost  on  the  restoration  of  equilibrium  at  an  epoch  of  great  crustal 
disturbance.  When  deformation  begins  again  in  consequence  of  renewed 
contraction,  the  flattening  may  occur  elsewhere. 

This  hypotbesis  of  the  alternation  of  periods  of  deformation  with 
periods  of  spheroidal  recovery  is  geologically  useful,  as  it  suggests 
an  explanation  of  a  certain  periodicity  in  geological  phenomena.  For 
instance,  the  later  half  of  PalBDOzoic  time  may  have  been  a  time  of  slow 
tetrahedral  ooOapse,  culminating  in  an  instability  which  led  to  the 
great  mountain  movements  wbicli  closed  the  Palaeozoic ;  then  followed 
a  quiet  period  of  alow  restoration  of  the  spheroidal  form»  causing  the 
series  of  marine  **  transgressions  "  which  are  the  dominant  feature  of  the 
geological  history  of  the  Mesoxoic  era. 

Vertical  Kange  of  Deformation. 

Reluctance  to  admit  the  possibility  of  such  changes  is  reduced  when 
we  recollect  how  insignificant  are  the  difTerences  in  level,  when  compared 
with  the  size  of  the  Earth.  The  use  of  exaggerated  diagrams  leads  to 
unconscious  magnification  of  the  extent  of  the  polar  flattening,  and  of 
the  difierence  between  the  coutineutal  summits  and  the  oceanic  depths. 
The  study  of  large-scale  maps  haa  been  authoritatively  recommended. 
The  examination  of  true  scale  curves  and  outlines  may  help  ua  to  realize 
the  actual  conditions.  The  accompanying  figure  *  shows  a  section  of  the 
Earth's  crust  from  Strom boli  to  Vesuvius.  The  thick  black  band  r*^ pre- 
sents the  section  across  the  Mediterranean  ;  the  line  ah  marks  the  depth 
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of  the  Atlantic ;  the  upper  curv^e  shows  where  the  surface  would  be 
if  there  were  no  polar  flattening.  The  lowest  line  marks  the  depth  of 
one-hundredth  of  the  Earth's  radios.  The  thickness  of  this  zone  in 
comparison  with  the  size  of  the  Earth  is  shown  on  Fig.  7,  h,  which  is  a 

Sphere  without  Polar  flattening 


Depth  of  Atlantic 

Uat>on  earthquake 

Depth  of  100  th.  earth's  radius 


a 

PIG.   7.— DIAGRAM    OK   RELATIVE    KXTENT   OP    INEQUALITIES    ON   THE 
earth's    8URPACE.      a,     A     TRUE    SCALE     CURVE     OF     PART     OF 

earth's  surface;   6.  sector  of  circle,  showing  relative 

size  OP  ZONE  included  WITHIN  a  TO  THAT  OP  THE  EARTH. 

sector  of  a  circle,  with  the  zone  of  a  shown,  reduced  to 
its  true  relative  size.  The  polar  flattening  is  barely 
recognizable,  and  the  difference  between  sea-bottom 
and  mountain  summit  is  marked  only  by  vaiiations  in 
the  thickness  of  a  line. 

The  diagram  illustrates  the  insigniflcance  of  the 
deformations  required;  and  that  crustal  disturbance 
occurs  much  deeper  than  the  layer  with  which  the 
tetrahedral  theory  is  concerned  is  shown  by  the  fact 
that  the  estimated  centre  of  origin  of  the  Lisbon  earthquake  lies  far 
below. 

This  diagram  also  serves  to  show  that  the  amount  of  contraction 
in  the  Earth  necessary  to  alhow  tetrahedral  deformation  is  very  small. 
This  is  important  because,  as  Lord  Kelvin  has  shown,  the  amount  of 
contraction  allowable  during  the  later  stages  of  the  Earth's  history 
is  very  limited.  But  geologists  have  the  authority  of  Prof.  Darwin  for 
accepting  a  certain  amount  of  contraction.  '*  A  cooling  celestial  orb 
must  contract  by  a  perceptible  fraction  of  its  radius  after  it  has  con- 
solidated," he  tells  us,  and  his  considerations  '*  only  negative  the  hypo- 
thesis of  any  large  contraction  of  the  Earth  since  the  Moon  has  existed.*'  * 
And,  unlike  the  contraction  theory  of  the  origin  of  mountain  chains,  the 
theory  of  the  tetrahedral  deformation  of  the  lithosphere  requires  only 
a  small  amount  of  radial  contraction. 

Finally,  it  may  be  urged  that  even  such  deformation  as  the  tetrahe- 
dral theory  requires  is  impossible,  since  physicists  have  taught  us  that 
the   Earth   is    rigid.      To    this    objection    it    is    only    necessary    to 
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reply  that  Lord  Kelvin's  rigidity  argmnents  apply  to  the  Eartli 
&B  a  whole^  and  not  to  its  cmet;  they  deny  the  fluidity  of  the  interior 
of  the  Earth,  and  do  not  prohihit  any  local  deformations  of  the 
exterior  cmst.  The  ouce  prevalent  aatronomie^l  belief  in  the  absolute 
invariability  of  the  Earth's  shape  and  in  the  absolute  fixity  of  its  axis 
of  rotation  (expressed,  e.j/.,  by  Sir  J,  Herschel  in  1862)  no  longer 
hinders  progress.  In  fact,  astronomers  tell  ns  that^  instead  of  the 
absolute  fixity  of  the  pole,  it  now  shifts  its  position  to  an  appreciable 
extent  under  the  influence  of  the  movements  of  the  atmosphere,  the 
unequal  melting  of  the  pular  ice,  and  by  heavy  falls  of  snow  on  the 
Siberian  highlands.  These  movements  of  the  polo  are  important, 
because  they  are  taken  to  prove  a  certain  elasticity  in  the  Earth.  The 
movements  demonstrated  by  actual  observations  are  so  far  minute ;  but 
they  at  least  allow  geologists  to  say  that,  as  such  slight  causes  as  those 
mentioned  produce  appreciable  effects,  more  powerful  causes  acting 
for  longer  periods  would  work  greater  changea 

Summary. 

The  object  of  the  paper  is  to  show  that  the  old  belief  in  a  definite 
plan  of  the  Earth  is  justified,  sine©  the  distribution  of  land  and  water  on 
the  globe  has  been  determined  by  the  tetrahedral  arrangement  of  the 
-elevations  and  depressions  in  the  sarface  of  the  lithosphere. 

This  tetrahedral  plan  is  shown  by  the  existence  of  (1)  a  northern 
land-belt,  surrounding  a  northern  ocean,  and  giviDg  off  three  meridional 
land  lines,  which  taper  south  ward;  (2)  the  southern  ocean  belt  sur- 
rounding a  south  polar  continent,  and  the  three  meridional  oceans  ;  (3)  by 
the  antipodal  position  of  land  and  water ;  (4)  by  the  course  of  the  main 
watersheds  and  mountain  chains. 

It  is  held  that  thi-i  arrangement  was  not  established  in  the  Earth's 
infancy,  and  therefore  has  to  be  attributed  to  some  agency  which  has 
acted  throughout  geological  history. 

There  are  reasons  for  believing  that  a  contracting  sphere  with  a  hard 
crust  would  undergo  tetrahedral  deformation,  and  the  evidence  of 
geodesy  shows  that  the  Earth  has  been  deformed  from  its  spheroidal 
form.  Its  present  Egura  may  be  defined  as  a  geoid,  which  has  been 
derived  from  a  spheroid  by  irregular  tetrahedrold  deformation. 

If  such  tetrahedral  collapse  be  granted  in  the  case  of  the  Earth,  then 
the  existing  arrangement  of  oceans  and  continents  receives  a  natural 
explanation. 

The  changes  in  the  distribution  of  land  and  seas  in  the  past  may  bo 
explained  as  due  to  the  confiict  of  two  opposing  forces,  collapse  caused 
by  the  Earth's  contraction  producing  deformations,  which  are  reduced 
by  the  effects  of  the  Earth's  rotation.  Geological  history  affords  evi- 
dence of  the  alternation  of  periods  of  tetrahedral  collaiDse  and  spheroidal 
^ecove^5^ 
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The  plan  of  the  Earth  may,  in  short,  be  attributed  to  the  co&tintial 
foundering  of  thie  Karth's  external  shell,  owing  to  the  imoeaaing 
ahrinkage  of  its  internal  mass. 


After  tb©  reading  of  the  paper,  the  Prkbibent  said  :  la  invlliDg  the  discuMion 
of  (hi«  paper,  I  believe  that  there  are  thote  here  who  have  givea  some  thought  to  the 
subject,  and  who  will  at  lea^t  be  iDclined  to  tell  us  what  their  impressions  are  re- 
specting the  riewg  set  forth  in  Di,  <irf  gory*8  paper.  I  hope  Sir  John  Murray  for 
one  will  be  disposed  to  give  us  the  result  of  his  impresaiona  on  the  subject^  and  also 
Mr.  Blanford. 

I  find  there  is  a  reluctance  on  the  part  of  learned  men  to  commit  themselves 
to  as  J  opiDioufl  on  a  question  which  at  preseut  is  iu  its  lofAucy,  and  on  which 
their  views  are  not  entirely  settled.  I  thlak  that  some  parts  of  the  paper 
might  have  been  discussed,  aod  I  cannot  help  expressing,  as  1  have  done  on 
other  occasions,  my  regret  at  the  loss  we  have  sustained  in  our  lamented  friend 
General  Walker,  for  there  is  no  man  who  could  have  spoken  with  so  much  authority 
on  one  or  two  points,  especially  on  the  very  slight  differences  that  have  occurred 
between  astronomical  observations  aod^'geodetic  measurements.  As  Mr.  Whittaker, 
the  President  of  the  Geological  Socittj,  is  preteot,  perhaps  he  would  be  diapoeed 
to  address  ns. 

Mr.  Whittaker  :  I  came  to  listen*  not  to  speak.  I  found  a  little  time  ago  that 
many  gentlemen  have  come  here  after  haring  the  pleasure  of  seeing  the  proof.  I  am 
not  one  of  those,  and  were  I  to  speak  it  would  be  without  the  advantage  they  have 
had  ;  consequently  tbey  would  liave  the  pleasure  of  sitting  upon  me,  and  this  goes 
against  my  feelings.  I  would  offer  one  general  remark  —it  is  the  satisfaction  1  feel 
with  any  paper  of  this  sort  that  shows  the  interdependence  of  the  various  sciences, 
and  how  men  who  follow  one  branch  of  science  should  not  have  too  much  of  that 
branch  alone,  but  should  see  occaBionally  how  it  bears  on  others,  and,  on  the  other 
hand,  how  others  bear  on  it.  This  calls  in  geologists,  physicists,  mathematicians, 
and  many  others,  and  it  is  too  big  to  take  up  without  a  chance  of  going  into  the 
matter  beforehand,  and  I  decline  to  commit  myself  to  details. 

It  is  uncomfortable  to  think  that,  inatfad  of  being  on  a  comfortable  globe,  as  we 
bad  imagined,  one  is  placed  on  a  tetrahedron* 

Mr.  Vaughak  Cornish  :  The  letrabedral  theory  was  described  by  Mr.  Lothian 
Green,  When  it  was  first  promulgated  it  attracted  very  little  attention,  and 
no  favourable  attention  ;  it  was  met  almost  with  ridicule,  and  I  think  that  it  ia^ 
perhaps,  not  the  smallest  part  of  our  indebtedness  to  Dr.  Gregory  that  his  great 
power  of  exposition  has  brought  ibis  theory  again  before  the  world,  and  though  he 
has  not  yet  secured  for  it  a  universal  assent,  he  has  at  least  secured  a  very  careful 
consideration  of  what  must,  at  all  events,  be  considered  a  most  substantial  hypo* 
thesis.  I  think  those  who  have  followed  carefully  the  able  exposition  of  Dr. 
Gregory  given  to-night,  must  admit  that  the  tctrahedral  convention,  at  all  events, 
represents  the  observed  distribution  of  land  and  water  upon  the  surface  of  the 
globe.  That  distribution  Is  essentially  hemihedral^as  they  say  in  crystallography ; 
the  forms  are  not  whole  forms,  but  two  half-forms  interpenetrating,  as  we  see  in 
the  oppositely  directed  wedges  of  the  coQtinents  and  oceans,  and  so  far,  I  think,  wo 
shall  moat  of  us  bo  prepared  to  go  with  Dr.  Gregory.  With  regard  to  the  physical 
causes  which  have  produced  such  a  deform  alien  of  the  assumed  spheroid,  I  think 
moat  of  us  will  wish  to  reserve  our  judgment  until  matbemattclans  and  physiciats 
and  followers  of  experimental  science  have  tested  it  ^tuantitively,  and  have  seen 
whether  these  causes,  which  I  suppose  would  go  in  the  direcliun  of  producing 
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tetr&bedral,  or  tetrahedmid^  deformfttioni  are  sufficient  to  produce  the  effecta  that 
Dr.  Gregory  baa  ciewribfid. 

Th6  Pkesident:  I  think  we  ahall  aH  b«  agreed  that  this  diflicolt  subject, 
about  which  so  few  |)eople  seem  incliaed  to  give  ati  opinion,  haa  been  set  before  ua 
in  a  verj  clear  and  graphic  manner  aod  with  great  abilitj  hy  our  frieod  Dr.  Gregory. 
I  am  sure  you  will  all  be  ready  to  pass  a  vote  of  thanks  fur  his  moat  interesting 
paper,  Althongh  we  are  now  almost  for  tho  first  time  realizing  that  the  shape 
of  the  Earth  is  not  what  it  is  said  to  be  in  the  tezt-bcK)kSp  we  may  remember  that 
the  first  person  who  supported  the  theory  that  the  Earth  was  the  shape  of  a  peg- 
top  or  a  pear  was  Christopher  Columbus,  although  he  did  not  put  the  pointed  end 
of  the  pear  at  the  south  pole,  but  near  the  region  where  the  Venezuelan  arbitration 
19  going  to  take  place*  I  now  wish  to  ask  jou  to  pass  a  cordial  Tote  of  thanks  to 
Dr.  Gregory  for  Ms  paper. 


EXPLORATIONS  IN  ICELAND  DURING  THE  YEARS  1881-98.* 

By  Dr.  TH.  THORODDSEN, 

When  I  was  asked  to  write  a  brief  account  of  my  explorations  in 
Iceland,  together  with  a  rhumS  of  the  geography  of  the  island,  I  felt 
that  in  complying  with  the  request  I  was  undertaking  a  task  which  was 
anything  but  easy  of  fulfilment.  To  compress  the  results  of  seventeen 
years  of  observation  and  study  into  the  compass  of  a  short  article 
is  to  lay  one's  self  open  to  the  charge  of  being  superficial  or  sketchy,  dry 
or  dull*  I  therefore  crave  at  the  outset  the  reader's  indulgence  for 
merely  touching  tipon  several  topics  which,  if  only  tbey  could  be  treated 
at  greater  length,  would  almost  certainly  gain  in  clearness*  For  the 
sake  of  such  as  take  an  interest  in  tbe  geography  of  Iceland,  I  will 
cite.  In  a  series  of  footnotes,  the  flonroes  which  contain  the  accounts 
of  my  various  investigations  and  journeys  throughout  the  island.  As 
thoee  papers  likewise  give  full  information  about  both  the  geogra- 
phical and  geological  investigations  of  other  authorities,  I  trust  that 
this  present  paper,  although  short,  will  serve  as  a  sort  of  key  to 
all  that  has  been  done  in  the  field  of  Icelandic  exploration.  My  own 
labours  are  scattered  through  many  different  periodical  publications, 
some  of  them  not  readily  accessible.  Unfortunately,  I  have  not  hitherto 
been  able  to  command  the  time  to  gather  up  my  resiUta  into  works  of 
a  more  ambitious  character.  It  will  require  several  years  for  me  to 
digest  and  work  out  properly  tiie  vast  amount  of  scientific  material  of 
every  kind  which  1  have  collected  in  the  course  of  my  journeys.  I 
tmat,  therefore,  I  shall  not  be  considered  presumptuous  if  in  this  article 
I  make   bold  to  refer  to  those  portions  of  my  labours  which  I  have 

-■"-^-— -— — ■ 

^^^  *  Translated  by  J.  T.  Bealby,  n.A,    A  new  map  of  Iceland,  from  diitu  supplied  by 

■  Dr.  ThoToddaen,  will  accornpauy  the  second  in»tolment  of  thij  pupt^r. 

m. 
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AlthoQgli  Iceland  lies  oomparatively  close  to  Europe,  and  altbongh 
it  poDDOBoos  natural  featuree  whicb  are  in  many  respects  remarkable,  it 
cannot  be  said  that  the  island  is  at  all  well  knowo,  certain  relatively 
small  portions  of  it  alone  excepted.  Merely  a  fractional  part  has  been 
TisLted  by  scientific  inquirers.  The  majority  of  the  Tisttors  to  Iceland 
follow  the  beaten  tracks  through  the  more  accessible  districts.  Tory 
few  have  enjoyed  either  time  or  opportunity  to  jienetrate  into  the 
uninhabited  and  desolate  interior.  And  there  are  many  of  the  more 
inaoconBible  parts  of  the  coast  quite  as  much  unvisited  as  the  central 
region. 

That  Iceland  has  never  previoubily  been  thoroughly  examined  is  due 
to  a  variety  of  causes — ^its  vast  extent,  its  peouHar  physical  features, 
the  sparse  population,  the  unfavourable  climatic  conditions,  the  limited 
portion  of  the  year  during  which  it  is  |K)S8ible  to  carry  on  investigations. 

The  uninhabited  interior  of  the  island,  constituting  mora  than  one- 
half  of  the  entire  area,  lies  at  an  elevation  of  1500  to  3000  feet  abore 
the  level  of  the  sea.  The  surface  is  covered  by  lavas,  rocky  de6m, 
drift  sand,  and  jukler,  or  ice-mountain&  At  such  an  altitude,  so  near 
the  polar  regions,  the  climate  must  necessarily  be  harsh.  Vegetation  is 
extremely  scanty ;  for  many  miles  on  end  there  is  not  a  blade  of  graaa 
for  a  horse  to  pluck.  It  is  also  very  difficult  travelling  in  certain 
of  the  remoter  portions  of  the  coast,  owing  to  its  stern  and  rugged 
character.  On  the  other  hand,  it  is  the  easiest  thing  in  the  world  to 
travel  through  the  relatively  thickly  peopled  districts  of  the  south  and 
the  north ;  both  are,  in  fact,  visited  every  year  by  a  respectable  number 
of  tourists. 

Before  we  conld  say  that  this  island  was  tolerably  familiar  to  us 
two  things  werd  essentially  necessary ;  first,  a  systematic  geographical 
examination  of  the  uninhabitecl  interior;  secondly,  a  geological  recon- 
naissance of  the  entire  island.  It  is  true  that  several  distinguished 
geologists  have  at  difTerent  times  visited  Iceland,  and  published  admir- 
able  accounts  of  what  they  have  seen  and  observed  ;  it  is  also  true 
that  certain  particular  districts  have  been  examined  again  and  again. 
Nevertheless,  these  inquirers  have  seldom  spent  more  than  a  short  time 
in  the  island,  and  consequently  have  gone  away  leaving  vast  stretchea 
of  it  altogether  unexplored.  We  possessed  no  general  description  of 
the  geological  structure  of  the  island  as  a  whole ;  nor,  indeed,  could 
we  posses-i  such,  seeing  that  upon  four-fifths  of  its  surface  no  trained 
geologist  had  ever  set  foot.  What  was  needed,  then,  was  a  general  view 
of  the  physical  geography  and  geological  history  of  Iceland. 

In  the  year  1881,  I  conceived  the  idea  of  trying  to  fill  up  piece  by 
piece  some  of  the  biggest  gaps  in  our  knowledge  of  the  geography  and 
geology  of  Iceland.  Considering  the  extremely  modest  resources  I  had 
at  my  command,  I  could  scarcely  hope  to  examine  the  entire  island. 
The  task  I  set  myself  was  to  go  systematically  to  work,  and,  instead  of 
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making  a  basty  survey  of  a  large  area,  to  confine  my  self  to  relatively 
narrow  diBtriote,  exaraioing  one  or  more  every  year  as  thoroughly  as  I 
was  able.  By  adopling  this  plan,  I  liopetl,  with  patience,  to  gain  a 
tolerably  accurate  knowledge  of  some  of  the  leBs-known  quarters  of 
the  island;  and,  time  and  opportunity  favouring  me,  I  might  possibly 
go  on,  and  in  this  way  gradually  lay  the  foundations  for  a  general  survey 
of  the  whole  country. 

The  first  nine  years  I  was  sadly  hampered  through  laok  of  means ; 
but  as  time  went  on,  this  hindrance  was  gradually  removed.  First,  the 
Icelandic  Althing  made  me  a  grant.  After  that  the  Danish  Rigsdag 
and  two  private   gentlemen — Mr.  Oscar  Dickfon,  of  Gothenburg,  and 


oa.  TuoftODOfisir  and  mr.  sioimndsON  iTARTuro. 

Mr,  A-  Gamel,  of  Copenhagen — generously  provided  me  with  the  means 
to  procure  a  better  equipment:  so  that  I  was  enabled  to  continue  my 
work  under  much  more  favourable  conditions  then  before.  Thanks 
to  this  valuable  support,  I  succeeded,  during  the  years  I881-98,  in 
travelling  over  and  exploring  the  entire  island. 

My  fiist  object  was  to  acquire  a  pretty  accurate  knowledge  of  the 
interior  of  the  island.  The  coast  was  surveyed  during  the  first  nineteen 
years  of  the  nineteenth  century  by  various  Danish  and  Norwi^gian  naval 
officers.  In  the  years  1831-43  Bjurn  QunnlogsEon  surveyed  the  inhabited 
districts,  as  well  as  took  a  few  trips  into  the  interior.  The  map  of 
Iceland  which  he  drew  up,  in  four  sheets,  was  an  excellent  piece  of 
work  ;  but  the  interior  of  the  island,  which  was  very  little  known,  was 
laid  down  from  mere  observation  and  the  reports  of  shepherds  and 
others.     Indeed,  of  the  area  represented  on  Gunnlugsson^s  map,  some 
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17,5(X)  s*]uare  miles,  representing  tlie  interior,  had  never  been  eulijected 
to  scientific  examination,  and  certain  other  regions  (including  3500 
sqnare  mike  of  the  ioe-moun tains)  had  never  been  trodden  by  human  foot. 
Amongst  the  latter  I  may  especially  mention  a  |>ortion  of  Odadahrann, 
the  desert  regions  north-east  of  Fiskivotn,  besidee  a  few  other  places 
scattered  up  and  down  the  island.  The  sources  of  several  of  the  larger 
streams  had  never  been  seen,  and  the  situation  of  some  of  the  large 
groHps  of  lakes  was  uncertain.  My  first  immediate  object  then  was  to 
obtain  a  general  and  reliable  view  of  the  topography*  At  the  same 
time  there  were  also  a  number  of  geographical  and  geological  questions 
urgently  demanding  solution.  I  intended,  amongst  other  things,  to 
collect  materials  for  a  geological  map,  on  which  I  hoped  to  indicate  with 
tolerable  aGouracy  the  extent  of  the  several  formations  and  species  of 
rocks ;  in  the  next  place,  to  attempt  to  trace  out  the  broad  lines  of  the 
structural  history  of  the  island  ;  to  examine  and  map  the  volcanoes  and 
lava-streaHis»  to  study  the  history  of  the  volcanic  eruptions,  as  well  as 
the  origin,  distribution,  and  geological  relatioos  of  the  warm  springs, 
golfataras,  and  earth- tremors.  In  addition  to  these  objects,  it  would 
alao  be  desirable  to  make  observations  upon  the  modern  glaciers,  the 
altitude  of  their  snow-line,  their  glacial  changes  and  formations,  the 
glacial  scratchings,  the  marine  deposits^  marine  terraces,  and  so  forth. 
When  I  embarked  upon  this  enterjirise,  I  fxilly  realized  the  magnitude 
of  the  task  I  was  setting  myself,  1  knew  full  well  how  audacious  it  was 
for  a  single  private  individual,  with  such  limited  resources  as  I  possesaed, 
to  attempt  the  exploration  of  a  conn  try  stretching  over  an  area  of 
40,450  square*  miles,  possessing  an  arctic  climate,  and  being  in  many 
parts  extremely  difficult  of  access.  But  I  took  courage  from  the  Horatian 
maxim- — 

*•  Eat  qiiadam  prodire  teuus,  si  Doa  datnr  ultra,** 


n 


and  cuunted  upon  the  friendly  conBideration  nf  my  scientific  colleagues 
over  sea  to  extend  to  me  that  indulgence  which  is  one  of  the  brightest 
features  of  the  modern  aoientific  world.  In  a  word»  I  hoped  that  generotis 
allowance  would  be  made  for  the  difficult  circumstances  under  which  I 
worked.  Iceland  is  destitute  of  scientific  institutioQS  and  laboratories. 
For  many  years  I  never  had  opportunity  to  exchange  a  word  with  any- 
one who  had  an  interest  in  geology,  I  am^  therefore,  all  the  more  deeply 
grateful  to  those  men  of  science  in  both  America  and  Europe  who  have 
encouraged  me  by  letters  and  helped  me  with  presents  of  books. 

Before  beginning  my  real  work  of  exploration,  I  deemed  it  essential 
to  make  myself  familiar  with  the  labours  of  niy  jiredecessors,  and  witli 
all  that  had  been  written  about  my  native  island.  There  exist  a  good 
many  books  about  Iceland,  written  in  both  ancient  and  modem  times, 
besides  a  number  of  separate  papers,  scattered  through  Icelandic, 
Scandinavian,  and  other  periodicals.     These,  of  course,  vary  greatly  in 
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value*  In  addition  to  these  printed  sources^  there  also  exist  in  Ice- 
landic and  I»ani«h  librarieaa  large  number  of  little-known  manuBcripto, 
containing  a  good  deal  of  infonuation  about  matters  of  interest  relat- 
ing to  Icelandic  geography,  national  life,  and  means  of  Bahaistence  in 
ancient  times  and  in  modern.  I  have  mad©  it  my  duty  to  nneartb  all 
these  sources  whilst  carrying  on  my  own  investigatrone.  But  seeing 
how  vast  is  the  luaterialj  and  how  widely  diflTerent  its  constituents  are 
in  character  and  value,  as  well  as  how  extraordinarily  inaccessible  a 
good  deal  of  it  is  to  ordinary  inquirers,  I  have  deemed  it  advisable,  in 
the  interests  of  future  t^tudenta  and  investigators  into  the  geography 
and  kuUuT'historif'  (social  history)  of  Iceland,  to  gathor  them  up  into  one 
collective  publication,*  which  is  now  in  process  of  being  published  in 
Icelandic  and  German. 

I  will  first  enuniei-ate  briefly  the  several  exploring  journeys  which 
I  made  through  Iceland  during  the  period  already  mentioned,  referring 
to  the  accounts  of  them  published  in  divers  periodicals. 

As  I  have  already  remarked  more  than  once,  my  first  object  was  to 
explore  the  interior.  Now,  as  the  interior  consists  for  the  greater  part 
of  deserts,  lava-fields,  and  glaciers,  and  as  it  is  almost  entirely  destitute 
of  vegetation,  exploring  trips  in  that  direction  obviously  deumod  both 
time  and  patience, f  as  well  as  a  gm>d  equipment  of  tents,  provisions, 
horses,  instruments,  and  so  forth.  Most  of  the  earlier  attempts  to  ex- 
plore the  most  difficult  parts  of  the  interior  failed  from  want  of  grass 
for  the  horses.  To  carry  sufficient  fodder  to  last  over  a  prolonged  stay 
in  the  high-lying  desert  regions  is  an  absolute  impossibility.  The  large 
expedition  which  was  sent  out  in  1840,  under  the  leadership  of  T.  C. 
Schythe,  in  order  to  explore  the  southern  part  of  Odadabraun,  was  un- 
successful from  that  very  cause — want  of  ^rass,  coupled  with  snowstorms. 
Kearly  all  the  horses  died»  whilst  the  members  of  the  expedition  barely 
struggled  back  to  the  inhabited  districts  alive. J  Others  which  followed 
had  no  better  fortune.  With  the  view  of  avoiding  a  failure  from  the 
same  cau^e,  I  went  to  work  on  a  plan  which  had  not  previously  been 
attempted,  I  never  carried  hay  with  me  from  the  settled  districts. 
Scattered  round  the  outer  border  of  the  interior  plateau  there  are  a  few 
small  oases  yielding  scanty  sapplies  of  grass.  These  are  knoM  n  to 
certain  shepherds  and  others,  who  in  autumn  have  had  occasion  to 
follow  straying  sheep  into  the  desert  wilds,  and  I  got  them  to  tell  me 
where  these  spots  were  situated.     The  knowledge  thus  obtained  proved 


*  ' Landfriediasii^a  Inlands*  (Keykjayik  and  Copeohaji^cn,  1892-98).  '  Geflchichtt^ 
der  isJandiseben GeographiL,' German  tranalatioQ  by  Augj. G«bbardt  (Leipzig?,  1897-98), 
Two  voltimee  are  already  published.     Tlie  third  and  la^^it  volume  ia  not  yet  printed. 

t  **■  Icelfindic  exploratioa  in  *  cbancy '  aa  Central  Afrkan,  aui  the  traveller  must 
expect  to  be  the  aport  of  circumatanceB  far  beyond  hifl  control,  unkflfi,  at  lea«t,  he  can 
nfford  unlimited  time  "  (EiohiiTd  F.  BurtoD,  *  Ultima  Tbule/  voL  li.  \x  ,T25). 

X  Erfi^€rt  Naturhutoriak  Tithkrijt,  iii,,  1841,  pp.  S31-3!U. 
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extremely  useful  to  me  in  my  e^cpeditions.  Although  frequently  not 
greater  than  a  few  score  chains  square,  these  patches  of  grass  served 
for  camping-grounds^  and  temporary  centres  from  which  to  make  flying 
excursions  to  this  or  the  other  point  of  interest  in  the  ixumediate  violnity. 
I  used  to  take  a  scythe  and  rake  with  me,  mow  the  grass,  pack  it  into 
sacks,  and  in  that  way  carry  it  as  food  for  the  horses  whilst  journeying 
from  one  oasis  to  another.  As  a  rule,  the  desert  wastes  between  the 
oases  oould  be  traversed  in  from  two  to  three  days.  My  equipment 
was  in  nearly  all  respects  typically  loelandic,  although  during  the  first 
nine  years,  owing  to  lack  of  pecuniary  means,  extremely  primitive  and 
inadequate,  I  and  my  attendants  lived  upon  the  plain  ordinary  food 
of  the  Icelandic  peasant.  During  our  tent  life  in  the  interior  we 
drank  large  quantities  of  coflfee,  but  no  alcoholic  liquors*  Surveying 
in  the  interior  of  Iceland  is  wont  to  be  frequently  interrupted  by  bad 
weather — rain,  fogs,  storms  of  sand  and  anow.  Owing  to  fog,  I  often 
had  to  ascend  the  same  mountain  several  times  before  I  was  able  to  get  a 
proper  observation  for  measurement.  In  fact,  the  principal  dcstderafa 
for  successful  exploration  work  in  the  interior  of  Iceland  are  a  thoroughly 
good  equipment  and  an  unlimited  stock  of  patience. 

In  the  year  187t>,  I  took  part  in  Prof.  Job d sirup's  expedition  to  the 
nortbern  parts  of  the  island,  to  study  the  volcanoes  at  Myvatn  and  the 
volcano  of  Askja,  My  own  independent  investigations  I  began  five 
years  later,  in  1881,  when  I  made  a  hurried  jouruey  obliquely  across  the 
island,  working  in  with  it  trips  to  the  south-west  corner,  where  I  studied 
the  volcanoes  and  warm  springs  near  (Elfua  and  Thingvallavatn,*  I 
made  my  first  long  exploring  journey  in  the  sumnier  of  18K2»  and  'wath 
it  began  the  execution  of  my  plan,  my  former  expeditions  having  jiar- 
taken  more  of  the  nature  of  trial  tripa.f  That  year  I  went  from 
Akureyri  to  Myvatn,  and  thence  to  the  fjord  din  trio  ts  of  Eastern  Ice- 
land j  besides  which  I  made  two  or  three  excursions  into  the  interior — 
for  example,  to  the  east  side  of  HofKJokull,  which  no  traveller  had  pre- 
viously visited.  Amongst  other  work  which  I  accomplished  on  that 
journey,  I  investigated  the  well-known  **  double  spar*'  quarry  at  Rey- 
darfjord,  in  the  vicinity  of  Helgustadir,  mapping  it  and  taking  drawings 
of  it  in  profile,!  But  the  year  1882  was  for  several  reasons  unfavourable 
for  travel.  The  whole  of  the  north  coast  was  blocked  by  the  Cireenland 
drift-ice  until  the  very  end  of  August.     The  summer  was  so  cold  that 


*  Tb.  ThorcMidfteii,  **Eii  Udflugt  I  det  iydveiUige  Island;'  in  Qeoqrafi$k  TidtkH/U 
▼i.  pp,  135-139. 

t  Th.  Thyroddsea,  "  En  UuderHogeUe  1S82  i  det  osttige  Is^ftiid,"  in  Geogr,  Tid' 
$}ififi^\\\.  pp.  95-112.  129-140.  Traufilftttd  iato  German  ia  Die  NatuTi^W^n  Jafargang 
(Httlle,  188.1);  Fttermannn  Miiteilungen^imi,  pp.  422-42G ;  Andmti,  ix.  pp.  17-96. 

X  Th.  ThofCKldieti.  *' Nogl©  Bumerknlnger  om  de  julandttk©  Fimiesledor  for  Dob»j 
belapiith/'  in  QtoL  FUrtiu  ForhcmdKSUiekholm),  lii,  pp.  247-254.   German  tranalatto 
in  Himmd  und  Erde  (Berlin,  1891),  iii.  pp.  182-187, 
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Yery  little  grafis  grew^  and  aome  of  my  horses  broke  down.  In  addition 
to  these  drawbackg,  the  entire  island  was  ravaged  by  an  epidemic  of 
measles,  which  carried  off  nearly  two  thousand  people.  Wherever 
I  went  there  were  sick  folk^  so  that  but  little  assistance  was  to  be 
prooured.  Before  the  eod  of  the  journey  my  own  men  fell  ill,  and  I 
was  obliged  to  bring  my  summer's  work  to  an  abrupt  termination. 

In  the  summer  of  1883  I  explored  the  peninsula  of  Reykjanee- 
Although  lying  so  near  to  Eeykjavik,  the  greater  portion  of  this  re- 
markable volcanic  peninsula  had  never  been  visited  by  a  geologist. 
Except  for  a  few  fishing-stations  along  the  coast,  it  is  almost  entirely 


Dll.    TaoftODD«E!f'a  TENT. 

buried  under  lava,  an  uninhabited  and  barren  waste»  Although  it  wa^ 
no  easy  matter  to  use  horses  in  that  region,  owing  to  the  uneven  surface 
of  the  lava  and  the  numerous  rents  in  the  ground,  I  nevertheless 
managed  to  cross  it  backwards  and  forwards  suflieiently  to  examine 
its  remarkable  geological  conditions.  I  counted  some  thirty  volcanoes, 
with  over  seven  hundred  craters  of  different  sizes,  as  well  as  a  great 
number  of  volcanic  fissures,  out  of  which  the  lava  had  flowed,  I  esti- 
mated that  the  la^^as  thus  ejected  covered  an  area  of  730  sfjuare  miles.* 

The  following  summer  I  spent  the  time  at  my  disposal  iu  investigat- 
ing the  vast  lava  desert  of  OdMahraun  and  the  adjacent  parta  of  the 

♦  *■  Vulkancnio  paii  Reykjanes  i  IslaDil/'  in  Geo!.  FSren.  F&rhandl.  (Stockholm),  vii» 
pp.  1-18-177;  Anihari^  x,  pp.  1-7G ;  Globut,  vol.  Ixix. 

Ko.  IIL— March,  1899;]  t 
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interior  plateau,  ranging  at  altitudes  of  1500  to  3000  feet  above  the  level 
of  the  sea.  The  country  was  difficult  to  travel  through ;  besides  wluok 
we  had  to  contend  against  a  deficiency  of  grass,  glacier  streams  so 
swollen  as  to  be  actually  dangerous,  and  unfavourable  weather.  In 
spite  of  these  obstacles,  I  was  successful  in  ascending  the  greater  part  of 
the  mountains,  in  crossing  the  desert  backwards  and  forwards,  both  on 
horseback  and  on  foot,  and  in  covering  it  with  a  network  of  trigonome- 
trical triangles  drawn  from  mountain  to  mountain.*  That  same  year  I 
made  a  trip  to  the  little  island  of  Grimsey,  lying  off  the  north  coast,! 
immediately  above  the  arctic  circle. 

In  the  year  1885  I  undertook  no  long  journey,  but  contented  myself 
with  short  geological  excursions  in  both  the  north  and  the  sonih  of  the 
island*  But  in  the  two  following  years,  1886-87, 1  visited  the  north- 
w«Bit  peninsula  of  the  island,  and  explored  its  many  fjords.  During  the 
summer  of  1886  I  traversed  the  coast  districts  lying  on  the  north  side 
of  BreidiQiurdr,  where  I  found  a  good  deal  that  was  of  geological  interest 
— ^weU*marked  profiles  of  the  basalt  formations,  deposits  of  Ugnite, 
petrified  Tegetation,  an  well  as  glacial  formations  and  marine  tenraoes. 
In  August  of  that  sameyearl  travelled  along  the  north-east  ooast  of  the 
peninsula,  through  the  so-called  Homstrandir,  as  far  as  CapeNorCh  (the 
HotnX  The  southern  portkMi  of  that  coast  had  not  been  visitedsinoeihe 
year  ITM^  whoi  it  was  trawaed  by  £.  Olafsson ;  the  northern  portion 
had  nev^MT  been  riailed  by  any  traveller.  My  journey  along  that  ooast 
was  the  most  tcalscne  of  any  I  have  ever  undertaken  in  Iceland.  We 
had  wr>Mcht\l  weather  all  the  time.  The  drift-ice  had  penetrated  oloae  in 
to  the  shore.  The  Qords  and  glens  were  shrouded  in  the  cold  £oga  which 
pNaendlv  avxocapanv  the  drift-ioec  Ail  August  it  snowed  and  rained 
without  iutenuaiiion :  «o  that  we  w^n^  obliged  to  quit  the  tent,  and 
take  n^lu^  in  the  misi^rahle  huts  of  the  peasantry.  We  need  np  all 
th^  yrv^TL»k««  w>?  h4kd  bjvHi^t  with  iis^  and  for  seTexml  weeks  had  to 
Uxv  ^^'^cx  haIf->i^iiT>^i  siMkf>wK  sbark^s  fieeii.  and  such  like  delicacies 
ol*  thi?  rjkUTv  iiihabi:ant9  of  the  n?§ion.  When  we  s:::mbled  upon  an 
\xviuk'eal  K'^wl  of  pcmd^e^  it  caaie  as  a  v\?ritable  feast.  We  go«t  wet 
thxott^  eT>?ry  OAv.  Aid  bdtai  do  orporrunity  to  dry  oTir  clothe*.  No 
wvesojer.  th-ec.  that  wv  Ivciec  :hi^  dk&d  wnf&rht?d  whe^  we  i^tnmed  home. 

Tb*  ixhabtt^ciT*  of  iha»  wltc*  of  the  vxmst  dw^ll  at  T>gt  oistmnceB 
a|«arv  T^  Bfco<t:tvai2L  srar*  whioh  diviie  rori  frvzii  :;:ri  ar*  lofty, 
TiArrow.  A2C  T^fry  ss«^v\  ^ac  ro  cllztr  :ir  JLUri  I.wn  thezi  enTitiled  severe 
4»S.'<£r  xrvtt.  K*ch  h,*r««  j^ad  ^l-z.  In  zi.A:iy  rl*o>f*  the  otly  emhas  of 
^e^six;  tT  »  juce^  -r-^r*  r.rcxc*  re  :.v:rjk:h.  ih*:  w—i  Tip  i^  faces 


*   '  ¥l3«;  '.A'^t^iacy    XT  li.^cr:  !^.i-3i>."    ^  ?. 

,:■    "TifZ  *  *^  X-:. 

. -v*vs.\?c.  is>- 

SK  i::*^^<iS?.  ^- _i    nw?     a:^  v»*.          -^         tc. 

:s  -   >>      >/  »  — . 

-~   ^\Y  N\^  >*>, 

?!>C^  «Ski  *'n.  i.v\.  \,».  "*■:      ,f  »f.-ir  .  V.  po.  :.•  -*, 

,  .">     \       TV    ".  i-^  ' 

:   ^  -_:  A  na  J. 

•  >«^tf^v  «-.n.  wv  Xj.       /. 
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of  the  precipioea,  and  demand  tlie  utmost  caution  in  moving  along 
them,  whilst  the  surf  rolls  in  with  a  thundering  roar  several  hundred 
feet  below.  At  other  times  the  horees  had  to  scramble  over  alippeiy 
blocks  of  stone  down  ou  the  very  etlge  of  the  sea,  both  horses  and  men 
ooQStautly  drenched  by  the  burstiog  wavee.  At  the  most  dangeroua 
places  we  were  obliged  to  unload  the  horses  and  carry  their  loads  on 
our  own  backs,  whilst  the  horses  were  led  across  one  by  one  after  us.  In 
the  valleys  it  rained  without  ceasing.  On  the  tops  of  the  mountains  it 
snowed  so  heavily,  that  the  snow  often  lay  knee-deep,  and  the  horses 
kept  sticking  fast  in  the  snow-drifts. 

The  people  who  inhabit  those  tracts  have  a  terribly  hard  struggle  to 


CAPB  HOBH. 


live.  During  one-half  of  the  year  the  drift-ice  lies  wedged  up  against 
the  coast,  or  drifts  close  to  it.  80  much  of  the  summer's  warmth  is 
consumed  in  melting  the  ioe,  that  it  is  always  cold  and  raw  during  that 
BeasoB,  and  nearly  al  ways  excessively  damp.  For  this  reason  the  people 
experience  very  great  tljfficulty  in  drying  the  small  quantity  of  hay 
they  require  for  their  few  domestic  animals.  Their  principal  means  of 
BitibsiHtence  is  wild-fowling>  a  dangerous  occupatiou,  frequently  costing 
human  lives.  It  would  scarcely  be  possible  to  conceive  anj thing  more 
lonely  and  desolate  than  a  cottage  on  the  Homstrandir.  The  wretched 
hut  clings  like  an  eyrie  to  the  face  of  the  steep  sea-clifls,  teveral 
hundred  fathoms  above  the  water*  No  stranger  ever  shows  his  face 
within  sight  of  it.     Often  the  nearest  neighbour  lives  an  entire  day's 

T  2 
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joumey  diatant.  The  inhabitaDte  are  almost  entirely  igQarant  of  what 
goes  on  in  the  world,  for  it  is  extremely  seldom  I  hat  an  odd  number  of 
an  Icelandio  newspaper  finds  its  way  into  those  remote  regions.* 

I  devoted  the  summer  of  188 7  t*>  the  exploration  of  the  north-west 
fjords  of  the  same  peninsula.  Travel  on  that  side  of  the  peninsula  ia 
beset  with  well-nigh  the  same  difficultieB  as  on  the  east  side,  especially 
towards  the  northern  extremity,  round  about  Adalvik,  west  from 
Cape  North.  In  that  part  we  were  rmable  to  take  onr  horses,  but  were 
obliged  to  make  our  way  entirely  on  foot  That  summer  those  remote 
northern  districts  were  suffering  from  famine,  and  a  malignant  form  of 
typhus  and  scurvy.  In  the  widely  sejiarated  and  poverty-stricken 
huts,  where  we  spent  the  nights,  there  was  scarcely  any  food  to  l^e 
had;  and  unfortmmately  we  were  not  able  to  carry  much  else  with  us 
beyond  the  instruments  we  needed  most.  By  good  fortune  we  escaped 
the  infection. 

To  the  geologist  that  coast  presents  many  features  of  interest,  I 
disooveretl  several  deposits  of  giirtarhrajulf  or  lignite  (see  below),  and 
explored  the  glaciers  which  stretch  down  to  the  sea  from  Drangajukull.f 

In  the  year  1888, 1  directed  my  investigations  ta  the  southern  parts 
of  the  interior  plateau,  more  particularly  the  tracts  around  LangjokuU 
and  Horsjokull.  On  that  journey  I  was  for  the  most  part  favoured  with 
fine  weather,  and  in  the  districts  which  I  visited  there  were  adequate 
supplies  of  grass.  My  first  excursion  was  to  the  so-called  Thjorsardalur, 
where  the  ruins  of  twenty  homesteads  remain  as  melancholy  witnesses 
of  a  destructive  volcanic  outburst  in  the  fourteenth  century.  Here  too 
there  was  much  to  interest  a  geologist.  Thence  we  travelled  beeidc  the 
Hvita  (White  river),  up  into  the  interior,  where  I  spent  several  weeks, 
for  I  soon  perceived  that  the  existing  maps  of  the  districts  I  was  visiting 
needed  considerable  revision.  Whilst  examining  the  liparite  mountains 
of  Kerlingarfjull,  I  had  the  good  fortune  to  discover  some  exceptionally 
fine  solfutaras — in  fact,  the  finest  in  all  Iceland.  J  I  also  explored  the 
glaciers  around  Lake  Hvitarvatn,  the  lava-fields  of  Kjalhraun,  and  the 
warm  springs  at  Hveravellir.  I  made  my  way  home  by  the  north  and 
west  roads,  and  was  so  fortunate  as  to  discover  some  hitherto  uuknown 
places  with  fossil  plants.§ 

The  next  year,  1889, 1  explored  the  portion  of  the  interior  which 
was  lea&t  known,  namely,  the  tracts  west  of  YatnajokuU,  including  the 


•  **  Fra  lilftiida  nordvefitlige  Halvo,'*  in  Qtog.  Tidskrift,  ix.  pp.  31-5U ;  Andvariy 
xiL  pp.  9y-2oa.  *'Eine  Kelse  nuclj  Nordkap  io  Island/'  in  Ptiermanns  MUteilungm^ 
1888»  pp.  1J3-1'20;  DaB  Jitgiand,  1H87,  pp.  l8l-18tJ. 

t  **Fra  VeatfjordeDc  i  Island;"  m  Oeog.  Tidihri/ty  i%.  pp.  143-168;  AndvarifiL, 
pp.  ifj-m. 

X  *Noue  Solfiitftrft'eii  und  Schlamnivulkane  in  lakiid/'  id  Das  Amtand,  1889, 
pp.  10U164. 

I  **  En  Rejae  gjeniiem  i!et  tadr©  Inland  i  Sommertn,  1S8S/*  in  Geog.  TitWfHff^  r. 
pp.  10-29;  Pdermanut  Mitteilmig^n,  18'J2»  pp.  25-3i  ;  Andmrf,  xv.  pp.  5C-110, 
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laikeg  which  hear  the  name  FiBkivotn.  In  that  journey  I  travelled  over 
]ong  distauces  whicli  liad  never  before  been  tnjdden  by  human  foot. 
Before  visiting  them,  I  believed  that  the  lakes  of  Fiskivotn,  like  other 
fiimtlar  groupa  in  the  interior  of  Iceland,  were  of  glacial  origin — depres- 
sions lying  between  ancient  moraine  ridges.  I  was»  therefore,  not  a 
little  surprised  to  discover  that  the  greater  part  of  them  were  crater 
lakes,  and  that  they  lay  ensconced  among  a  large  cluster  of  volcanoes 
-with  extensive  lava-fields,  forming  a  link  of  connection  between  the 
volcanic  regions  of  the  sotith  and  the  north  of  the  island.  To  the 
north  and  oast  of  these  lakes  there  was  nothing  but  deserts  of  sand  and 
lava,  utterly  destitute  of  vegetation.  We  had  to  carry  with  ns  every 
blade  of  fodder  we  needed  for  the  horses.  I  made  several  long  excursions 
through  those  descrta,  visiting,  amongst  other  places,  Lake  Thorisvatn^ 
which  I  found  to  be  a  little  over  25  square  miles  in  extent.  In  the 
course  of  another  excursion  I  touched  Vatnajipkull,  discovered  the  source® 
of  the  (river)  Tungna,  and  also  a  long  narrow  lake,  to  which  I  gave  the 
name  of  Langisj*jr  i  Long  lake).  On  my  return  jonrney  I  caine  aorofls 
some  extremely  interesting  currents  of  obsidian  lava.* 

The  exploration  of  the  peninsula  of  Suffifellsnes  and  the  districts  at 
the  head  of  FaxaQord  claimed  my  attention  in  1890.  There  was 
plenty  of  scope  for  geological  work.  I  opened  up  several  fresh  fields, 
discovering,  amongst  other  things,  some  new  beds  of  lifiarite,  exten- 
sive deposits  uf  natjf'lfiiihf  numerous  groups  of  craters  which  had  never 
jireviottsly  been  examined  by  any  geologist,  warm  springs,  oirbonio 
acid  springs,  and  similar  features.!  The  summer  of  the  following  year 
was  occupied  w^ith  short  excursions  to  the  west  side  of  the  island,  more 
especially  to  the  neighbourhood  of  Eorgar fjord,  where  I  completed 
certain  investigations  which  I  began  in  1890;  for  instance,  observations 
of  warm  springs  and  diflerent  glacial  deposits  and  rock-striations. 

In  1892  I  did  no  exploring  work  in  Iceland.  An  illness  compelled 
me  to  go  abroad  for  the  summer.  The  rest  and  change,  however, 
restored  me  to  goo<l  health. 

Next  year  I  worked  the  county  of  A^estor  Skaptafell  and  the  little- 
known  parts  of  the  interior  plateau  which  fringe  the  south-west  slopes 
of  Yatnajukulh  Travelling  was  anything  but  easy  in  that  quarter, 
because  of  the  great  irregularities  of  surface  of  the  lava^streams,  the 
broken  and  rifted  character  of  the  mountain  ridges,  the  want  of  grass, 
and  the  drift-sand.  lo  spit©  of  these  drawbacks  I  was  successful  in 
:penetrating  to  the  sources  of  the   two  streams — the  Skapta  and  the 


*  **Fra  Islautlu  indre  Hojland,"  in  Geog,  Tidakrift,  xx.  pp.  149-179,  with  a  map; 
PUermannt  MUteifungen,  1892;  pp.  189-196,  with  a  map;  Andrari,  rvi.  pp.  46-115. 

t  "  Sniefellsnea  i  lalamJ,"  in  Fwitr  (Stockholm,  1890)^  pp.  144-1 88.  *' GeologiBke 
lagtlag^el&er  paa  Suoaft  llunes  og  i  Omcgueii  flf  Fftx«hugten  i  Mand/'  a  enppleoieiit  to 
K.  Sremk.  Vettmkapn  Akademiem  MandUtigarj  1891,  vol.  XTii.  IL  No.  2,  96  pp,,  with 
map  and  illiiBtraUona ;  Andcari^  xvii.  pp.  27-llS. 
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HverEsfljot,  which  had  never  preTiotiBly  been  visited.  I  ^ao  was 
^rst  explorer  to  examine  the  mountainous  coantrj  north  of  Fljotshverfi. 
All  these  districta,  and  esi>tJciaUy  the  stretch  of  country  between  the 
Tnngna  and  the  Skaptu,  are  amongst  the  most  interesting  in  Iceland. 
I  inveutigated  the  border  glaciera  of  Myrdalsjiikull  and  the  weetem 
aide  of  Yatnajokull,  and  discovered  thirteen  hitherto  unknown  glaciera, 
aa  well  aa  took  the  altitudes  of  tbe  snow  line  and  of  the  edges  of  the 
glaciers  in  many  places.  But  the  features  of  greatest  interest  were  the 
volcanoes.  Amongst  other  notable  discoveries  I  made  in  that  quarter 
was  a  gigantic  volcanic  fissure  (Eld gj a),  which  ran  to  a  length  of  nearly 
20  miles,  with  a  depth  of  400  to  650  feet.  This  fissure  has  in  three 
different  places  ejected  streams  of  lava,  which  now  cover  a  combined 
area  of  268  square  miles*  Later  on  in  the  summer  I  explored  the  ohain 
of  craters  at  Laki,  amounting  to  about  one  hundred  in  number.  They 
were  the  scene  of  a  violent  eruption  in  1783,  which  left  behind  it  a 
lava-stream  220  square  miles  in  ex  ten  t,  and  having  a  volume  equal  to 
a  oube  measuring  3  miles  along  each  of  its  sides.  These  gigantic  out- 
Hows  of  lava  have  occasioned  great  changes  in  the  appearance  of  the 
country,  altering  the  coast-line  and  the  channels  of  the  rivers.  I  made 
a  cloae  study  of  the  geological  development  of  this  part  of  Iceland,  and 
embodied  the  results  in  a  series  of  maps.* 

The  summer  of  1894  was  devoted  to  an  examinatiun  of  the  southern 
flank  of  Vatnajykuli  and  that  part  of  the  plateau  which  borders  ujxjn 
the  north-east  side  of  the  same  glacier  tract,  aa  well  as  a  portion  of  the 
northerly  fjords  on  the  east  side  of  the  island.  For  the  most  part  the 
mountains  in  the  latter  region  consist  of  basalt,  but  there  are  also  a 
good  many  dykes  of  liparite  and  granophyr.  I  discovered  close  upon 
fifty  new  deposits  of  these  eruptive  rocks.  At  L6n  I  studied  the  gabbro 
mountains  and  their  relations  to  other  speoios  of  rocks.  The  only  places 
in  Iceland  where  gabbro  occurs  are  the  districta  adjacent  to  the  south- 
east corner  of  Vatnajokull.  A  great  number  of  large  glaciera  radiate 
from  the  southern  flank  of  YatnajoktiU,  and  the  narrow  sandy  belt  of 
coast  between  the  mountain  and  the  sea  is  traversed  by  numerous  rivers, 
conveying  considerable  volumes  of  water.  I  studied  the  physical  con- 
ditions of  the  glaciers,  and  found  that  some  of  thum  have  sensibly 
hicreased  in  dimensions  within  historic  times,  as  well  as  moved  nearer 
down  to  the  sea.  On  the  plateau  to  the  north-east  of  VatnajtikuU  I 
investigated  other  glaciers,  as  well  as  discovered  some  new  lakes  and 
surveyed  certain  of  the  less-known  diatricta.t 

*  **  Reifte  i  VeatBr^kftptafella  SyaBel  pno  Islaiid  i  Sommeren  1893/*  in  G^o^,  Tid-^ 
$krijtt  xii.  pp.  167-234»  with  a  mnp  atid  jIlufitratioDa;  Amlrari^  xix,  pp.  44-61; 
VerhandL  d.  Gttdliick/.  Erdkundr.  zu  Berlin,  1894,  [ip.  289-295. 

t  "Fm  det  sydOatiige  Xslaad,"  iii  Geo^jn  Tidthrifi^  xiii.  pp.  3-37,  with  a  map; 
JfMfiari,  XX.  pp.  l-8il,  xxi,  pp.  1-33;  Verhond!.  d.  GeteHsck.  /.  Erdkuwh  zu  Berlin% 
1805,  pp,  1S5-U*2;  PeUrmannB  Mmeiltingtn,  1895,  pp.  288-290. 
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In  the  following  summer  I  bent  my  Btepa  towards  the  extreme 
Dorth-'east  of  tbe  island,  the  peniusulas  of  Melmkkasletta  aad  Langanes, 
and  the  portions  of  the  plateau  which  lie  immediately  behind  them. 
These  districts  had  never  previously  bo  en  surveyed  ;  and  they  revealed 
several  features  of  geological  iniportanoe.  For  instance,  I  ascertained 
that  the  more  recent  volcanic  formations  of  Iceland  extend  very  much 
further  to  the  east  than  had  hitherto  been  supposed.  Here  again  I 
discovered  and  measured  some  new  volcanoes  and  lava-Btreama.  In 
the  interior  I  found  several  chains  of  tuff  hills,  as  well  as  rivers  and 
lakes,  which  had  never  been  abown  on  any  map.  Towards  the  euil  of 
that  snmmer's  journey  I  fell  ill  of  typhus,  and  had  to  stay  some  time 
in  a  peasant's  house.  By  the  time  I  had  recovered  and  got  back  my 
normal  strength,  autumn  was  oome,  and  the  snow  and  frost  made  it 


SOLFATARA9  IK  EEBLfNQAErjdLL. 
{^A/ier  a  t^kxtch  fey   t'apiain  D.  Btuuh,^ 


impossible  to  continue  my  work.  However,  I  had  pretty  nearly  done 
all  I  had  planned  to  do  that  year.* 

I  next  directed  my  attention,  in  the  summer  of  1896,  to  the  northern 
parts  of  tho  island,  namely  the  Mountainous  penioBulas  between 
Skjdlfandi  and  Hunafloi,  and  undertook  a  longer  excursion  to  Arnarfolls- 
jokiiU  (or  Hofsjiikiill),  in  the  interior,  for  the  purpose  of  exploring 
districts  there  which  were  but  little  kuown,  including  the  glaciers*  In 
that  quarter  the  plateau  consists  for  the  most  part  of  stony  deserla 
without  a  vestige  of  grass,  so  that  we  were  obliged  to  carry  all  the  hay 
for  the  horses  with  U8,f 

In  tbe  summer  of  1897  I  laboured  in  tho  southern  lowlands  of  the 
island,  in  especial  in  those  districts  which  were  the  scene  of  the  violent 
seismic  disturbances  of  the  preceding  autumn.    My  principal  object  was 

Ito  gather  details  that  would  serve  as  a  basis  for  a  general  view  of  the 
geology  of  that  region,  in  the  hop©  that  I  might  thus  trace  out  the 
I'ttem 
I 


»*Frftd<  t  nordvestlige  laiand/*  in  Gtagr,  Tid$kri/i,  xiii.  j>p,  Q3~}Tl,  with  a  map; 
F^erttuiniu  MitleiluvgeJU  IS^G,  pp.  2t)U-275  ;  Andvari^  xxiu  pp,  l7-7i. 

t  "  Fra  det  nordlige  Iiilntid,"  in  Gevgr,  Tidskrifir  xi?.  pp.  7-28»  with  a  map. 
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cause  of  the  earthquake  tremors,  and  asoertain  their  connection  with 
the  fundamental  stmctnre  of  the  island,  as  also  to  collect  materials 
for  a  deecriptiTe  account  of  the  disturbance  itself.  Towards  the  close 
of  the  summer  I  made  an  excursion  to  the  north  of  the  island,  and 
travelled  through  the  Bjfuel  (county)  of  HunayatD,  studying  its  ge^kogy^ 
especially  its  glacial  deposits.^  In  the  last  summer,  1898, 1  explored 
the  interior  plateau  north-west  of  Langjokull  and  the  mountains  behind 
the  Borgarfjord. 

From  all  this  it  will  be  seen  that  I  have  pretty  well  trayelled  over 
the  whole  of  Iceland — ^the  interior  plateau,  the  inhabited  and  cultivated 
parts,  the  promontories,  peninsulas,  and  Qords,  and  I  have  carried 
through  my  original  plan  of  making  a  geographical  and  geological 
reoonnaissance  of  the  entire  country.  But  seeing  that  Iceland  poocooces 
so  many  geological  features  of  exceptional  interest,  I  hope,  if  life  ia 
spared  to  me,  to  make  further  special  studies  of  some  of  the  more 
interesting  regions. 

Exploration  work  in  Iceland  can  only  be  carried  on  satisfsMstorily 
during  the  months  of  June  to  September.  On  the  plateau  you  can 
hardly  travel  much  before  July.  It  is  only  then  that  the  scanty 
supplies  of  grass  are  available ;  earlier  than  that  the  ground  ia  still 
soft  and  wet,  owing  to  the  thawing  of  the  snow-wreaths.  After  the 
middle  of  September  the  weather  is  as  a  rule  rainy  and  stormy,  at  any 
rate  in  the  southern  districts,  so  that  travelling  becomes  difficult  on  that 
account. 

During  the  years  1880-84  I  was  teaching  in  the  ''modem"  school 
irtaUkoIe)  at  Modruvellir,  near  Akureyri,  on  the  north  side  of  the 
island,  and  one  of  my  pupils  from  there,  Ogmandur  Sigurdsson,  who  has 
accompanied  me  on  most  of  my  subsequent  journeys,  has  been  of  great 
service  to  me.  Since  the  latter  year  I  have  held  an  appointment  in  the 
grammar  school  of  Eeykjavik.  The  schools  in  Iceland  are  closed  for 
holidays  from  three  to  four  months  every  summer;  these  months  I 
employed  in  travelling  about  the  island.  Then  by  an  economical 
arrangement  and  employment  of  my  spare  time  between  and  after  my 
daily  duties  (which  occupied  from  six  to  seven  hours)  during  the 
winter,  I  have  found  time  to  write  the  accounts  of  my  several  journeys 
— my  books  and  articles  on  the  geography  and  geology  of  Iceland.  The 
last  two  years  I  have  been  allowed  to  engage  a  substitute  to  do  my 
school  work.  Icelandic  scholars  have  hitherto  devoted  their  attention 
almost  exclusively  to  the  study  of  Iceland*s  past,  her  language, 
literature,  and  history.  But  during  the  last  few  years  an  interest 
has  been  awakened  in  the  natural  sciences,  and  some  of  our  younger 

•  **  JordftkJAlT  i  IsUiKb  tjdli^  LatIaxiJ  der«8  geolosriske  ForLoM  og  Historie,*  in 
G^ogr.  TidMkriftt  xir^  with  DUip  ;  ^ic*rt«^  <fc  G^.^jm^kU  df  FunV— C\>.*«/rf«  Bend  us  de9 
Stinett,  1897,  pp.  330-333. 
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studoQis  have  trained  theniseWeB  in  those  branches  of  knowledge  at 
the  university  of  Copenliagen.  There  is,  therefore,  every  reaaoii  to 
hope  that  in  the  future  native  loelanders  will  be  able  to  make  con- 
tributioos  towards  a  thorough  knowledge  of  the  physical  conditions 
And  phenomena  of  the  island  which  has  given  them  birth.* 

As  I  have  already  remarked,  one  of  my  prinoipal  objects  was  to  sketch 
a  more  accurate  geographical  picture  of  the  plateau  regions  of  the 
island,  based  upon  surveys  of  the  less  known  tracts,  than  we  hitherto 
poBsessed.  The  coasts  were  surveyed  in  the  early  part  of  the  nineteenth 
century,  at  which  time  the  |K>sitions  of  a  number  of  mountain  summits 


HVITARVATK  AN1>   UVJTA, 

in  the  vicinity  of  the  coast  were  trlgonoroetrically  determined.  Thesa 
determinations  I  took  as  fixed  points  for  my  own  surveying  work.  In 
the  interior  I  linked  the  more  prominent  mountain  peaks  together  by 
means  of  triangles  measured  with  the  theodolite,  w^bilat  the  details 
between  wera  filled  in  by  means  of  the  surveying  compass.  The  maps 
embodying  the  resiilta  of  my  surveying  operations  are  published  in  various 
periodicals.!     Up  to  the  present  I  liavCi  unfortunately,  through  lack  of 


*  With  the  view  or  awakening  an  intereit  in  the  natural  •clencoa  io  Iceland,  I 
wrote  in  my  mothcr-totigiie,  *  Jardfrajdi '  (Geolagy)  (Beykjnvik,  1889);  '  Lysing  IilaDdi ' 
C  Bescription  of  Iceland;  translated  by  A.  Hellaud)  (Cbridliaoia,  ISS3) ;  beaide4  eeveral 
papers  in  Icelandic  perioiliciilB. 

t  I  may  perbapa  be  permitted  to  add  a  liit  of  the  Bouit>e8  in  whioh  maps,  based  on 
my  nirvtiys^  have  up  to  the  present  beeu  published,     "  Odi^dahmun,"  in  Peiermannt 
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time,  had  no  opportunity  to  colieot  and  publish  them  all  together,  bat 
I  hope  to  do  so  shortly. 

Another  important  task  whioh  I  set  myself  was  to  determine  the 
heights  of  as  many  monntain  peaks  as  possible  all  over  the  island.  I 
have  measured  about  eight  hundred  peaks,  but  the  results  in  the  case  of 
only  a  relatively  small  portion  of  them  are  as  yet  published.  I  hope, 
however,  eventually  to  make  my  measurements  the  groundwork  of  a 
hypsometrical  map  of  all  Iceland. 

A  third  object  was  to  collect  materials  for  a  general  geolc^cal  map 
of  the  island.  The  earliest  geological  map  dealing  with  Iceland  was 
the  map  by  Paijkull,  published  on  an  exceedingly  small  scale  (1 : 1,920,000) 
in  the  year  1867,  but  its  chief  function  was  to  show  the  extent  of  our 
ignorance  as  to  the  geology  of  the  country.*  In  1886,  K.  Keilhack 
published  a  general  gedogiod  map,t  embodying  the  results  of  his  own 
and  otheis*  observations,  but  as  at  that  time  many  parts  of  the  island 
had  not  been  examined,  or  even  visited  by  any  geologist,  his  map  cannot 
claim  to  be  anything  like  complete.  In  the  same  year  A«  Helland 
published  a  geological  map  of  the  county  (tff$$el)  of  Yester  Skapta£^t 
but  this  too  was  baaed  to  only  a  very  small  extent  upon  actual  scientific 
detenninations^  and  consequently  could  not  claim  to  be  anything  like 
adequate  or  accurate.  These  are  the  only  geoli^cal  maps  of  Iceland 
which  there  were  in  existence.  Kor  could  any  really  reliable  maps  be 
made  until  the  whole  of  the  idand  had  been  systematically  visited  and 
studied,  and  its  geological  stmcture  investigated.  The  journeys  I  have 
taktti  have  enaUed  me  to  iasue  gradually  one  after  another  some  thirteen 
maps,§  delineadng  the  results  of  my  geological  surveys.     At  the  present 


JMvOH^im.  l$!^pfcftl«  xiT. :  -  FiikirolM  aad  the  Xtt^boorbood,**  in  Gaoyr.  TidakrifU 
X.  |itM»  iiL :  *^  M AT  cf  *  Fcwtkm  gf  tbe  boenor  of  IctelABd,**  in  Pein  maumi  MiUmU  1S9S, 
f^M^  iii  :  ^  Tbe  Ocaarr  o^ Twter  S^pCa&U.**  im  G«yr.  TiJUir^  xit  plate  ii ;  ^So«Ui- 

JTii^Mr..  xiu  rix»  ill  :  ~  A  PSfcrs  :^  Xcrthexa  LvUni,"*  in  Ga^t.  TmUct^  x:t-  pljite  L 

•  c5»v»*ivB  r-cirudurfftf  AhMSrmifn*  HjH-i^i«^r.  t:u  XvX  1  v^S:*vkbfcl=x  1S^T> 

♦  iVifefctb^;"^  i  ««%ciirk  /i-.mfv^  G«itfCic:^  1>5S*5.  plA:e  Tiii. 
Z  ItMiris  K'^totn  ^t  LM^^tttrfmmt  ^Kri»UftaiA.  l^^\ 

fkSik:^^  u:.  .  •  S:«il-$lA4C  Ic%:jfti?i^"  ..  ;?^v^—  r»iNl.,  xi..  r^;«  :.  ^::i.  }'t::^n^  IfiktAL. 
l^^J^iw  jtJiStf  x-x.  "^N.-rti-ettdC  I.-x:i»a>i.'"  t—.y-  rk/si.  .  xi.;  rl^fc  :.i.  i~i  ""  r  ■■■■§ 
WifUm     ;?^V  T.  :?!f5?     ""  -V  F.-co.ti  *c  X'r:^rx  I.-^Ur-i.^  :.  iJ^.v*    rvi>:\.  x:r  pCjae  L  ; 

'-Pl.e  S.<tUen    LwVaayijv'^  -x   :^-!*yr-    r.**'..,  xit    vIaw   .v    .    -!>.?-.:  :::c     c*  Gljkft;*! 

tjll^fijr  rikCfc'-'v-  ?ii*i^  ^'-     li  ifc.TirrL.'tt  V  la*  i.x»\f^  *jTi>fri.*  jzia.V.  r  *«i^:,•i-afelLJ^^  erf" 


EXPLORATIONS  IN  ICELAND  DCIIING  THE  YEARS  1881-98, 


267 


time  I  am  engaged  upon  a  map  of  the  whole  of  the  islaini,  which  will^ 
I  trust,  be  able  to  appear  in  a  year  or  two's  time,  at  the  expense  of  the 
Uarlsberg  Institnte  of  Copenhagen. 

After  thie  long  trial  of  the  reader*s  patience,  I  will  now  pass  on  to 
a  brief  deecriplion  of  the  physical  geography  of  Iceland.  In  such  a 
short  r€»u}nS  there  are  of  conree  many  matters  of  interest  wliicli  I  can 
only  touch  npon  in  the  most  transitory  fashion.  1  cannot  venture  to 
do  more  than  state  reunite,  referring  for  fuller  particulars  to  the  articles 
and  works  cited  under  the  text.  I  pass  over  my  observations  on  the 
flora  and  fauna,'  together  with  the  inquiries  I  have  made  about  the 
national  life  and  the  means  of  subeietence.  The  notes  exist  for  the  most 
part  in  manuscripts  only ;  I  hope  to  publish  them  on  another  occasion. 
Out  knowledge  of  the  vegetation  of  Iceland  has  been  greatly  increased 
during  the  last  few  years  through  the  investigations  of  the  native 
Icelanders,  S.  Stefansson  and  H.  Jonsson,  pupila  of  the  well-known 
botanist,  Prof.  E,  Warming,  of  Copenhagen.  Indeed,  the  study  of  the 
geographical  distribution  of  plant-life  in  the  island  dependencies  of 
Denmark — Greenland,  Iceland,  and  the  Fteroes — has  in  recent  years  made 
great  advances,  in  consequence  of  Prof.  Warming's  energy  and  initiative. 
To  him  and  his  many  gifted  pupils  the  domain  of  arctic  vegetation  is 
indebted  to  a  very  considerable  extent. 

Iceland,  which  has  an  area  of  40,450  square  miles,  may  be  broadly 
described  as  a  plateau  land,  built  up  of  volcanic  rocks  of  both  older  and 
newer  formation.  Compared  with  the  elevated  portions  of  the  island, 
the  lowlands  are  almost  a  negligible  qnantity;  they  embrace  only 
about  one-fourteenth  of  the  entire  area.  Nevertheless,  the  districts 
which  possess  most  importance  are  the  lowlands,  the  coasts,  and  the 
dales.  With  but  few  exceptions,  they  alone  contain  all  the  inhabitants 
of  the  island.  All  the  rest,  by  reason  of  its  elevation  above  the  sea,  and 
its  climatic  conditions,  is  almost  entirely  uninhabited.  Along  the  outer 
borders  of  the  plateau  grass  grows  in  summer  sufficient  to  graze  some 
sheep.  In  the  interior  there  are  only  a  very  few  patches  of  grass,  at 
wide  intervals  apart,  where  a  stunted  vegetation  grows  for  about  two  or 
two  and  a  half  months  in  the  year* 

The  deep,  wide  bays  of  Breidifjord  and  Hunafloi  divide  the  island 
into  two  separate  plateaus.  The  isthmus,  which  connects  the  two,  the 
north-west  peninsula  and  the  main  mass  of  the  island,  is  only  4}^  miles 
across,  and  rises  to  an  elevation  of  750  feet. 


•  Tlie  phanero^iitnB,  mosses^  and  llcJiena,  wliiph  I  have  collected,  are  describedlia 
eral  popera  by  Prof.  Ctir,  Gruulund,  in  Ufitani^k  Tidakri/i,  and  in  MedddtUcr  fra 
Naturhittorink  Forening,  (Copeuhagen).  Ur.  Morcli  han  studied  the  frtali-wattT  mollusca 
of  mj  earlier  jonrueys;  Dr,  H*  J,  Hansen,  llie  itijseettj  1  collected  on  liio  ialurior 
plftteau. 
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Turning  our  atteiitioii  first  to  the  smaller  or  peainsular  plateau  of 
tlie  north-west,  w©  may  liken  it«  geBoral  ehajie  to  that  of  a  deeply 
iDOLsed  leaf.  Deep,  narrtiw  fjords  penetrate  iu wards  fn^m  every  direction, 
but  in  largest  number  from  the  north-west  The  area  of  the  peniosula 
amounts  to  about  3610  square  miles,  but  the  coast-line  measures  some 
1120  miles.  The  fjords  are  shut  in  by  dark  walls  of  basalt,  which  in 
many  places  rise  perpend icnlarly,  or  with  a  very  slight  incliDation, 
straight  from  the  sea,  to  an  elevation  of  2000  to  2500  feet.  The  several 
strata  are  so  dis|iosed  as  to  form  a  number  of  steep  steps  or  terraoes, 
mounting  up  to  the  verge  of  the  mountains  which  overtop  them,  though 
sometimes  they  tower  upwards  like  black  vertical  walls.  Their  faces 
are  beribboned  with  torrents,  great  and  small,  which  tumble  down,  by 
waterfalls  and  cascades,  from  step  to  step,  till  they  reach  the  fjord  below. 
Here  the  geologist  has  a  splendid  opportunity  to  study  the  progress  and 
development  of  the  processes  of  erosion  in  the  many  small  dales,  glens, 
and  clefts,  which  meet  the  eye  in  every  direction.  If  you  go  up  the 
fjords,  and  then  asoend  to  the  plateau  thrtingh  the  glens,  you  invariably 
find  that  glen  and  fjord  form  regular  constituent  parts  of  the  same  deep 
trench  cut  down  through  the  solid  mass  of  the  plateau.  Once  on  the 
top,  you  get  wide,  sweeping  horizons,  and  glens  and  fjords  dirappear 
from  sight,  or  look  merely  like  insignificant  crevices.  Inland,  the  pros- 
peot  consists  of  a  monotODOUs  plateau,  strewn  with  loose  fragments  of 
Toek,  and  streaked  with  immense  snow-wreaths.  But  travelling  is 
difficoltf  beoauee  of  the  sharp-edged  blocks  of  basalt,  the  pebbly  detritus, 
and  the  cluy,  softened  by  the  thawing  of  the  numerous  patches  of  snow. 
While  the  mountain -sides  and  the  bottoms  of  the  glens,  close  down 
next  the  sea,  produce  grass  of  tolerable  luxuriance,  together  with  heaths 
and  belts  of  scrub,  the  only  sign  of  vegetation  to  be  seen  on  the  plateau 
is  an  Qooasional  Alpine  plant,  struggling  hard  for  bare  existence  in  the 
aheltar  of  the  larger  boulders.  On  the  highest  elevations  (2000  to 
3000  feet)  the  snow  drifts  and  consolidates  into^rn  pinnacles  and  domea, 
#^  Glamat  in  the  south-west  of  the  peniosula ;  Drangajokull,  in  Ihe 
north-east.  The  former  of  these  has  an  area  of  not  less  than  90  square 
milea,  but*  so  far  as  is  known,  posBsasee  no  glaciers.  The  latter,  which 
atretcdieB  over  135  square  miles,  sends  off  seven  glaciers,  down  as  many 
^mm^  almost  to  the  matgin  of  the  sea*  On  BrangajakuU  the  climate  ia 
Holder  and  damper  than  on  Qlima,  and  the  snow-line  runs  8(K)  or  more 
feet  lower,  naaely,  at  the  abeolute  elevation  of  1300  leet. 

The  g^eologteal  data  prove  that  this  north-western  peninsula  wae 
fonnerly  larger  than  it  is  at  the  present  time.  It  is,  in  lact,  the  laai 
sttrriring  fragment  of  a  gigantic  plateau  which  in  Tertiary  timea 
estewied  tight  acxees  to  Greenland*  Thta  mass  of  beaalt  is  built  up  of 
eeveni  balled  or  dialoceled  eegnieat^  the  faults  or  disloGations  coin* 
cidiDg  with  the  first  ckaviciio^  the  larger  Qords ;  erosion  has  done  the 
lest  Qi  the  work  neceasary  to  givt«  the  peninaula  its  existing  oottioar  and 
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fihape.*  There  are  no  lowlands,  with  the  exception  of  a  narrow  nhbon 
of  strand,  dne  to  the  motion  of  the  surf  when  the  Bea  had  a  permanetitly 
higher  level  than  it  has  now.  But  it  is  only  on  these  low,  narrow  shelves 
of  coast  that  hnman  nettlenienta  are  found.  Their  principal  dependence 
10  upon  the  sea.  The  i>eople  make  excellent  seamen,  and  carry  on  with 
energy,  and  on  a  relatively  lar^e  scale,  fishing  for  cod,  especially  in 
Isafjardardjnpi  In  places  where  the  coast  atrip  widens  out  a  little,  and 
the  glens  produce  more  grass,  tis,  for  instance,  along  the  north  side  of 
Breidifjord,  the  people  find  their  chief  occnpation  in  breeding  and  keep- 
ing sheep.  On  the  tither  hand,  in  planes  where  the  fjords  are  short,  the 
Bea-cliffs  steep,  and  the  coast- belt  disappears,  as  it  does  at  Horn  strand  ir, 
to  the  south  of  C^ape  North,  the  population  exist  almost  exclusively  fi-oni 
and  u}>oii  the  catching  of  wiM-fowh 

The  other  and  larger  plateau,  of  which  the  bulk  of  Iceland  consists, 
attains  its  highest  elevation,  nauiely  6000  to  6250  feet,  towards  the  south- 
east, where  the  vast  snowy  masses  of  Y atnajoknll  cover  an  area  of  3300 


D  A  A         E 

voLCAHio  rypKB  ur  ioki^akp:   a  a  a,  tcf  axu  lava-cosk  (vK«tJvn:*-TTPEj :  Be*  i>ome» 

flHAf'KD     LAVA-<jONE,    WITH    A  TKSKACED     PIT-CBATER    AB     (KILAUEA   TYPE)r     D  E,   A 
BOW  OF  SMALL   00NE8  (rit^SC&E-KRrPTIONS), 

square  miles.  The  axis  of  maximum  elevation  stretches  from  the  head 
of  Hvammsfjord,  in  the  north-west,  to  Homaf jord  in  the  south-east.  It 
does  not,  however,  consult  of  one  continuous  ridge,  but  of  a  chain  of 
snow-covered,  dome-shaped  mountains,  separated  by  broad  stretches  of 
leveller  ground ;  for  instance,  La riy;^jukull»  Arn ar fells jiik nil,  Tuiignafells- 
jokull,  Yatnajokull,  and  others.  These  ice  and  anow-clad  domes  are 
properly  so  many  smaller  plateaus,  rising  some  2000  to  3000  feet  above 
the  general  level  of  the  plattau  base  upon  which  they  stand,  and  attain- 
ing an  absolute  elevation  of  4500  to  6250  feet.  All  of  them  are  buUt 
np  of  tuff  and  breccia,  and  appear  to  have  once  formed  integral  portions 
of  one  continuous  mass  of  tuff,  which  covered  the  middle  of  Iceland. 
The  island  seems  to  have  assumed  the  broad  contoural  features  which  it 
at  present  exhibits  long  before  the  Glacial  age,  in  all  probability 
towards  the  close  of  the  Miocene  period. 

The  average  uiean  elevation  of  the  plateau  is  2000  feet.  Where  it 
consists  of  basalt,  it  sinks  at  a  very  steep  angle  towards  the  coasts  ;  but 
in  those  parts  where  the  principal  petrological  constituents  are  tuff  and 
breccia,  it  falls  with  a  gentler  inclination.     These  two  species  of  rock 


•  Comp.  Th.  ITioroddfleD,  **  Nogle  lagtlBgelser  over  Stirtatbmndens  geologftikc  For- 
hold  i  N.Y.  Ulimc],*'  in  Geolog.  FSren.  FmandL  (Stockholin,  1896),  xvlii.  pp,  1H-1*>L 
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stretcli  acroBfl  the  iflland  in  a  kind  of  belt ;  and  it  is  with  thia  belt  that 
the  modern  t?o1  canoes  stand  in  close  association*  The  Tertiary  basalts 
have  throughout  a  slight  incHnation  from  the  coasts  inwards  to  the  belt 
of  tuff,  and  are  frequently  higher  next  the  sea  than  tht^  plateau  mass 
behind  them.  The  iDterior  plateau  is  seamed  by  a  nntnber  of  valleys, 
more  especially  towards  the  north  and  east.  The  spacer  between  the 
valleys  are  filled  np  with  long  mountain  spurs,  the  skeletal  ribs  of  the 
plateau,  left  behind  by  erosion^  ramifjing  outwards  towards  the  ocean. 
The  largest  tracts  of  level  lowlands  occur  towards  the  coasts  on  the 
south-west  and  south  of  the  island  ;  although  even  they  are  crossed  by 
a  sort  of  promontory  ridge,  which  projects  southwards  from  the  main 
platean  till  it  reaches  the  sea,  and  is  surmounted  by  the  vast  ioe-mass  of 
MyrdalsjokulL 

As  already  stated,  the  elevated  interior  conststs  for  the  moat  part  of 
barren  deserts,  but  the  surface  varies  in  character  in  accordance  with 
the  geological  oonstituenls  amd  formation  of  the  underlying  rocks. 
Whore  the  substratum  consists  of  basalt,  or  its  coarser  crystalline  variety 
dolerite,  the  surface  is  strew^o  with  a  *' stormy  sea"  of  sharp*edged 
boulders,  split  and  rent  by  frost*  Where  tiifif  and  breccia  form  the 
foundation,  the  surface  is  generally  covered  with  pebbly  dehria  and 
fragments  of  scoriaceons  la\^a,  often  with  crnsts  of  tachylyte.  These 
fragments  are  integral  elements  in  the  breccia,  and  have  become  exposed 
through  the  action  of  weathering  and  the  wind  sweeping  away  the 
softer  rocks  in  which  they  were  embedded.  But  more  than  one-half  of 
the  interior  plateau  is  overlain  by  quite  recent  formations,  such  as  lava, 
drift-sand,  ancient  gtonnd-moraines,  and  erratic  boulders*  Vast  areas 
are  simply  desolate  lava-fields,  utterly  destitute  of  the  smallest  vestige 
of  vegetation.  In  fact,  it  would  hardly  be  possible  to  conceive  a  drearier 
prospect  than  the  boundless  lava- fields  in  the  interior  of  Iceland.  For 
example,  the  view  from  the  summits  of  Odadahraun  is  the  weirdnees  of 
desolation  itself.  As  far  as  the  eye  can  see,  the  surface  of  the  earth 
resembles  a  gigantic  stiiened  corpse,  petrified,  black  as  the  night.  The 
only  breaks  in  the  grim  monotony  are  a  few  scattered  reddish  mounds 
of  slag,  brown  hills  of  tuff,  and  sporadic  snow-drifts.  Looking  south- 
wards, you  get  glimpses  of  the  glittering  snow-fields  of  VatnajokuU ; 
whilst  tow^ards  the  east  the  sky  is  obscured  by  the  yellowish-brown 
atrial  banks  of  dust,  which  have  risen  ofi*  the  vast  expanses  of  drift-aand 
that  border  upon  the  plateau.  Nowhere  a  vestige  of  life.  An  oppressive 
silence  weighs  upon  the  entire  landscape.* 

Extensive   areas  .in  the   interior  are   smothered   under   drift-sand, 

•  Mr,  E.  DeliDftr-Morgim,  Bpt^aking  of  the  lava-waeteB  of  Askja  aayg,  ••  I  have  been 
in  matiy  lonely  places  in  my  UTe,  tlie  great  pin©  forcBtaof  Northern  Eusala,  tbd ImuieQae 
plaiiiB  of  Central  Asia,  the  watory  witstes  of  the  Atlaotit-,  the  arid  dt  gerts  of  Persia,  but 
none  to  equal  the  desolation  and  ab«*olat«?  li£eloa«Defl8  of  that  aceni^  of  Aakja  **  (Pfoo. 
M<n/,  Geoff.  Soe),  !S82,  p.  IJIi, 
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which,  when  the  wind  is  stormy,  often  raiBes  serioiiB  hitidrancea  to  the 
progress  of  the  traveller.  Yon  are  enveloped  in  an  impenetrable  dark- 
ness, the  horses  become  unmanageable,  Band  and  gravel  are  hurled  into 
your  face  with  great  vi thence,  and  the  finer  particles  of  dust  Bearch 
through  every  pore  and  opening  in  your  clothes.  The  drift-sand  has 
various  origins.  Examined  under  tbe  microscope,  the  greater  part  of 
it  appears  to  consist  of  nothing  but  minute  particles  of  pelagonite, 
which  has  been  broken  off  the  mountain  masses  and  weathered  down 
through  the  agency  of  the  atmoephere  and  the  wind.  Dense  clouds  of 
this  fine  dust,  and  of  great  ertent,  aro  frequently  carried  to  distant 
quarters  of  the  island,  and  there  deposited  in  the  river  valleys  and  on 
the  patches  of  grassland,  thus  initiating  the  formation  of  a  kind  of  loess, 
which  the  Icelanders  call  mohflla.      In  several  valleys — for  example, 


DfUKGKV,  AN   ISLAND   tK    BKAOAFJOItn. 

Land  and  Hangiirvellir  in  the  south — there  are  wide  stretches  covered 
with  yellow*brown  deposits  of  this  character,  held  together  by  the 
roots  and  fibres  of  plants,  and  frequently  attaining  to  a  considerable 
thickness. 

A  good  deal  of  the  drift-sand  consista,  further,  of  volcanic  ashes  of 
recent  date,  in  some  cases  mingled  with  glacial  clay  and  dust,  weathered 
to  the  consistency  of  powder.  To  the  south-east  of  Aakja  there  are 
immense  deposits  of  drift-sand  of  a  peculiar  constitntion,  namely, 
crumbled  and  comminuted  liparitic  pumice,  ejected  from  Askja  during 
the  eruptive  outburst  of  1875. 

The  expjosed  rocks  of  the  interior  plateau  exhibit  plain  evidence 
of  the  power  of  the  violent  b terms  which  sweep  acroBB  it  with  Buch 
appedling  frequency.  Not  only  are  marks  of  wind-abraaion  and  pyra- 
midal blocks  of  stone  common  everywhere,  but  the  general  contour-lines 
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of  the  whole  country  tihow  conolusive  proof  of  the  constant  dlainie- 
gratiog  action  of  the  wind.  Glacial  formations  are  neither  so  prevalent 
nor  yet  so  great  in  mass  as  might  perhaps  be  eipecied.  The  larger 
part  of  the  constituent  materials  of  the  moraines  have  been  transrerred 
into  the  valleys  and  fjords.  Neyertheless,  the  residua  of  the  ground- 
moraines  of  the  Glacial  epoch  are  pretty  general  in  the  depressions  all 
over  the  plateau.  In  many  places  the  erratic  blocks  lie  heaped  up  by 
thousands  together.  In  fact,  immediately  north  of  Hofsjoknll,  and  in 
many  other  districts  on  the  plateau,  you  could  almost  imaf^ioe  that  the 
jtikler  (ice-mountains)  of  the  (Jlacial  epoch  had  only  quite  recently 
melted  away. 

It  would  carry  me  too  far  to  describe,  at  greater  length  and  in  fuller 
detaO,  the  several  minor  BuhdivisioDs  of  the  plateau.  I  must  therefore 
content  myeelf  with  a  few  disconnected  remarks  about  one  or  two  of 
the  more  interesting  localities. 

On  the  east  side  oF  Iceland,  where  the  basalt  predominates,  the  edge 
of  the  plateau  drops  from  an  altitude  of  2500  to  3500  feet  almost 
vertically  to  the  level  of  the  soa,  and  is  cleft  by  a  great  number  of 
fjords  and  glens.  The  mountains  which  lie  behind  the  east  fjords  are 
almost  separated  from  the  main  plateau  by  the  long  valleys  of  Jokuldalnr 
and  Fljotsdaleherad,  being  connected  with  it  only  at  their  son  them 
extremity.  Northwards  from  YatnajtSkull  the  plateau  falls  away  from 
the  altitude  of  2500  to  3000  feet  at  a  gentle  regular  slope  right  across 
the  island,  till  it  reaches  the  coast  between  Langane3  and  Skjilfandi* 
Throughout  that  part  it  is  principally  composed  of  tuff  and  breccia  and 
other  rocks  of  younger  volcanic  origin.  My  geological  surveys  go  to- 
prove  that  aU  that  portion  of  Iceland  has  subsided^  there  being  well- 
marked  lines  of  faultage  going  down  to  the  bases  of  the  mountains. 
At  Lake  Myvatn  the  altitude  is  not  more  than  1000  feet,  and  lx*th  there 
(Myvfttnssveit)  and  east  of  JiikulsA  there  are  several  scattered  farma 
lying  at  altitudes  of  1250  to  1600  feet  above  sea-level.  In  t!ie  district 
e&st  of  Jtikiilsii,  eg,  Fjallasveit,  the  surface  coosists  for  the  most  part  of" 
drift-sand.  The  inhabitants,  who  subsist  principally  by  the  breeding 
of  sheep,  feed  their  animals  on  the  sandwort,  or  arenaria  (Ebpnm  arena^ 
r/(w),  and  dwarf  willows  {Saltx  glauca)^  which  grow  on  the  sand.  These 
are  the  only  two  settled  districts  upon  the  plateau ;  but  the  extremely 
inclement  climate  renders  life  there  anything  hut  enviable.  On  the 
west  of  the  stream  of  iSkjdlfandafljot  the  plateati  suddenly  shoots  up 
again,  tnrning  a  steep  escarpment  towards  the  river,  and  sending  off 
northwards  three  broad,  lofty  spurs  between  the  large  fjords  which 
there  indent  the  coast.  These  ridges  are  bnilt  np  of  ba>alt,  and  in 
many  places  next  the  sea  rise  considerably  higher  than  the  plateau 
behind  them.  The  highest  elevations  occur  between  tKfj*3^*d  (Eyja- 
fjord)  and  Skagafjord  (e.g.  Vindheimaji^kull,  4810  feet),  and  on 
minor  glaciers  are  not  at  all  uncommon. 
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Tlie  mouQ tains  ob  the  northern  Hid©  of  loeland  are  farrowed  by  a 
great  number  of  valleys  and  glens,  all  of  which  appear  to  owe  their 
origin  to  erosion.  All  the  same,  the  beginnings  of  these  loelandic 
valleys  are,  no  doubt,  of  older  date  than  the  Glacial  eixMjh,  In  the 
south-west  of  the  island  I  have  found  that  streams  of  doleritic  lava, 
which  themselves  show  glacial  markings,  have  flowed  down  into  the 
valleys ;  so  that  these  mnst  have  been  formed  anterior  to  the  outflows 
of  lava.  But  I  have  nowhere  found  moraine  tfibrh  or  glacial  striations 
underneath  the  ice-marked  streams  of  lava;  from  all  which  the  con- 
clusion was  forced  upon  me,  that  the  lava  was  in  all  probability  ejected 
anterior  to  the  Glacial  epoch.  The  valleys  of  Iceland  are  often  very 
deep,  being  cut  far  down  through  the  basalt.  The  joHer  (ice- mountains) 
of  the  plateau,  during  the  Glacial  epoch,  filled  them  up  with  huge 
moraines,  which  subsequently  melted,  leaving  masses  of  gravelly  dSbrig 
behind ;  and  this  has  since  been  banked  up  into  terraces  by  the  rivers 
which  flow  down  the  valleys.  During  and  after  the  Glacial  epoch, 
large  lakes  were  dammed  np  in  several  of  the  valleys.  Clear  evi- 
dences of  this  exist  in  the  Fnjoskadalur  on  the  north  side  of  the 
island,  where,  toT^^ards  the  close  of  the  Glacial  period » there  was  a  lake 
24  miles  long  and  from  250  to  300  feet  deep.  The  elevations  of  these 
former  glacial  lakes  are  still  apparent  in  the  beach-lines  marked  on 
many  of  the  valiey-sides.  The  valleys  of  Iceland  offer  exceptionally 
favourable  opportunities  for  studying  the  forms  which  basalt  assumes 
in  the  process  of  being  worn  down  by  erosion.  All  the  various  stages 
of  disintegration  exist  together  side  by  side;  there  are  not  only  a 
great  number  of  eollaterai  glens,  there  are  also  many  deep  dells  and 
jcanldron  holes  (hotner). 

The  western  portion  of  the  plateau,  which  lies  north-west  of  Lang- 
jokull,  is  considerably  lower  than  the  remaining  parts,  the  mean  altitude 
not  exceeding  1 500  feet.  In  this  quarter  there  are  many  lakes,  moraine 
formatioos,  and  wide  stretches  of  marsh  and  moor.  South  of  Langjokull 
and  ArnarfellsjiiknJl  the  plateau  consists  excluBively  of  a  barren  and 
desolate  country,  especially  aloug  its  eastern  margin  towards  Vatnajokull ; 
there  lava  and  drift-sand  reign  supreme.  The  region  lying  between 
Tnngnii  and  Skapta  is  unlike  any  other  part  of  the  plateau,  in  that  it  is 
^•rossed  from  Houth-weHt  to  north-east,  from  Myrdalsjcikull  to  Vatna- 
jcikiill,  by  several  parallel  mountain  chains  of  tuff,  all  remarkably  toru 
and  ragged  in  outline.  The  plateau  east  of  Fljotshverfi  is  entirely  covered 
by  the  snow  and  ice  masses  of  Vatnajukull.  The  only  exceptions  are  a 
few  jiromontones  of  tuff  and  basalt  along  the  outer  borders  of  this 
giant  among  the  ice-mountains  of  Iceland. 

On  each  side  of  the  wide  bay  of  Faxafl^i  two  ridges  run  out  west- 
wards from  the  plateau,  forming  the  peninsula  of  Eeykjanes  on  the 
south  of  the  bay  and  Snaffellsnes  on  the  north.  Of  the  two  Eeykjanes 
i«  botli    broader    and  lower  in  elevation,  and   is  built  up  of  tnff  and 
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breccia,  as  well  aa  divided  by  a  marnber  of  tranaverse  faults,  disposed] 
in  a  ponth-west  to  north-east  direction,  into  several  step-like  minor 
plateauF,  which  decrease  in  altitude  from  east  to  west.  These  fiBsures 
have  been  the  **  Bprings  **  of  immense  lava-streams,  which  now  overlie  the 
greater  part  of  the  peninsula.  Of  larger  volcanoes  there  are  but  few  ; 
on  the  other  hand,  there  are  several  "  strings  "  of  craters  of  no  great  eleva- 
tion.* The  ridge  which  constitutes  the  backbone  of  Snaafellsnes  ia  both 
higher  and  steeper,  bnt  at  the  earn©  time  narrower,  than  that  which 
traverses  Beykjanes.  At  the  extreme  end  of  the  peniosnla  there  is  a 
large  ancient  volcjano,  Sneefellsjoknll  (4710  feet),  capped  with  glaciers* 
There  has  been  no  emption  daring  historic  times,  although  the  sor- 
ronnding  country  exhibits  abundant  evidences  of  both  ancient  and 
modem  outflows  of  lava.  Some  of  the  lavas  have  been  scratched  by  the 
passage  of  ice  over  them,  proving  that  the  volcano  was  active  prior  to 
the  Glacial  epoch.  All  along  the  ridga  there  are  craters  from  which 
lava  has  issned  and  flowed  down  upon  the  lower-lying  tracts,  as  well  as 
alkaline  and  carbonic  acid  eprijags.f 

{To  he  continued.) 


A  TRIP   ON  THE  THA-ANNE   RIVER,   HUDSON   BAY.J 

By  me  Rev.  J.  LOFTHOUSE. 

On  July  7,  1896,  I  left  Churchill  in  a  small  Peterborough  canoe,  aocom* 
panied  by  two  Chipewjan  Indians,  to  explore  the  **  Tha-anne "  and 
Fish  rivers,  which  empty  themselves  into  Hudson  bay  about  100  milet 
north  of  Churchill.  These  rivers  had  never  before  been  traversed 
by  white  men,  and  one  of  them,  the  Tha-anne,  was  but  little  known 
even  to  the  Indians,  The  ice  had  cleared  off  early  from  the  coast  (I 
have  been  fast  in  ice  on  Angust  X),  and  I  felt  sure  we  should  have  no 
difficulty  in  reaching  the  **  Tha-anne/'  The  day  was  beautifully  fine, 
and  quite  calm  j  but  the  mosquitoes  were  in  myriads,  and  very  fieroe. 

We  paddled  across  Button  bay  on  to  North  river,  when,  a  fair 
wind  springing  up,  we  hoisted  our  sail  and  stood  right  across  the  Seal 
river  bight,  a  terrible  place  for  canoeing  around  the  coast,  as  the  tide 
runs  out  so  very  far,  at  times  leaving  one  high  and  dry  out  of  sight  of 
land.  We  camped  that  night  about  10  miles  south  of  Long  point, 
which  we  reached  early  next  morning.  This  poiut  is  really  a  sand-ridge 
about  100  feet  high,  and  forms  the  western  side  of  the  Churchill  bight 
as  Cape  Churchill  forme  the  eastern,  each  point  being  about  40  miles 
from  the  mouth  of  the  river.     After  rounding  the  point,  we  were  met 


♦  **  VulkiiDeme  paa  Beykjanes  i  Island,"  in  Geolog,  F&ren.  Fi^handl  (Stookholm), 
iii.  pp.  148-177, 

t  *  GeologUke  lakttagelser  paa  Saftfellsuefl  og  i  Omegen  of  Faxebugten  i  Xalaod  * 
(Stockholm,  1891)^  98  pp. 

:  Map,  p.  336. 
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by  a  strong  bead  wind,  and  obliged  to  camp  down  in  the  inlet,  where 
we  were  dreadfully  tormented  by  mosquitoes. 

Next  day  we  passed  Egg  ieland  (jtist  a  etony  reef  a  few  feet  above 
high-water  mark,  and  where  hundreds  of  eider  dnoka  come  to  breed, 
hence  its  name),  and  made  our  way  down  the  inlet  towards  the 
Tha-anne.  Here  we  were  caught  by  a  severe  tb  under  storm,  and 
were  in  danger  of  being  swamped,  but  were  rewarded  by  the  moet 
magnlGeent  rainbow,  the  like  of  which  I  never  saw  before.  There 
were  seven  distinct  bows,  all  most  clearly  defined,  and  touching  the 
horizon,  whilst  all  within  was  black  as  the  darkest  night.  We  were 
obliged  to  spend  the  night  on  a  point  of  land  where  neither  water  nor 
wood  was  to  be  found. 

Early  next  momiog  we  pressed  on,  after  replenishing  our  larder  by 
two  fat  deer  which  we  shot,  and  late  that  evening  got  to  the  mouth  of 
the  "  Tha-anne,''  where  we  spent  the  night.    The  shore  here  is  very  low 
and  flat,  and  at  low  water  nothing  is  to  be  seen  bnt  miles  of  mud  flats 
with  large  boulders  standing  up  on  every  hand.     A  more  dangeroua 
place  for  a  boat  coming  in  under  a  strong  breeze  could  not  be  met  any- 
where, and  with  a  gale  from  sea  it  would  mean  certain  destruction, 
for  one  could  not  miss  the  stones.     Next  morning  we  got  into  the  main 
channel,  but  only  at  high  tide  could  even  a  small  boat  get  up  it^     It  is 
hard  to  define  the  mouth  of  the  river,  the  banks  being  so  low.     On  a 
small  island  we  gathered  about  300  eider  duck's  eggs ;  though  rather  far 
gone,  my  Indians  seemed  greatly  to  enjoy  them.     During  the  day  we 
made  our  way  up  the  river,  past  the  Fish  river,  which  empties  into  the 
Tha-anne  about  10  miles  from  the  coast.     Here  the  banks,  composed  of 
sand  and  gravel,  rise  some  12   feet.     Not  a  tree  was  to  be  seen,  and 
going  up  the  river  we  eaw  not  the  slightest  sign  of  any  driftwood,  so 
we  had  to   depend   on  the  moss  for  boiling  our    tea-kettle.      About  5 
miles  above  the  Fish  river  we  came  to  the  fir^t  rapid.     Here  the  river 
is  hemmed  in  between  two  rocks,  about  30  yards  apart,  and  we  had 
to  make  a  portage  of  some  300  yards.     The  rooks  are  sandstone  and 
granite,  and  just  seem  to  crop  out  here,  running  almost  due  north.     For 
some  3  miles  above  this  rapid  there  is  a  good  stretch  of  water,  and 
then  we  oome  to  a  series  of  heavy  rapids,  siretohtng  some  10  or  15 
miles.     Over  the  greater  part  of  these  we  had  to  portage  everything. 
There  is  a  very  heavy  rush  of  water,  up  or  down,  which  even  a  boat 
could  not  pass*     The  ground  here  rises  to  some  50  feet,  and  is  composed 
of  sand-dunes,  whilst  away  from  the  river  seems  one  vast  mossy  plain 
with  no  sign  of  wood  at  all. 

At  the  head  of  these  rapids  we  came  to  the  first  lake,  about  12  miles 
wide.  Crossing  this  in  a  westerly  direction,  we  found  the  channel,  up 
which  we  went  against  a  very  strong  current,  but  no  rapids.  Here  we 
came  upon  the  first  signs  of  trees,  small  stunted  willows ;  but  they  were 
very  pleasant  to  see  after  the  barren  country  from  the  coast,  and  we 
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were  glad  to  get  a  tire.     Next  day  we  made  oixr  way  mostly  up  heavy 


banks, 


had 


where 
difficulty  in  getting  past  some  of  iU 

After  another  hard  day's  work  in  the  rapids*  we  got  into  the  lake 
distriot,  where  the  Fish  and  Tha-anne  rivers  divide*  Here  the  land 
rises  to  the  height  of  some  200  feet,  and  the  country  is  one  network  of 
lakes,  with  a  few  stunted  pines  here  and  there,  but  as  a  rule  bare, 
bleak,  and  barren  aa  possible.  On  Sunday,  July  19,  after  working  round 
the  north  shore  of  a  small  lake,  and  up  a  short  but  very  rapid  river, 
we  came  into  a  long  narrow  lake  about  15  miles  east  and  west.  Thence 
by  a  narrow  channel  we  passed  into  '*  Thao-lintoa,*'  or  Pipestone  lake. 
This  is  fully  20  mOes  from  east  to  west,  and  about  half  that  from  north 
to  south.  After  crossing  this,  we  got  into  the  upper  Tha-anne,  where 
we  found  a  very  swift  current,  but  no  rapids.  Here  the  banks  are  hi^h 
on  both  sides,  just  sand-ridges  with  no  sign  of  rock.  Up  this  we 
worked  for  two  days.  The  north  side  was  all  barren  land,  whilst  away 
to  the  south  were  a  few  stunted  pine  woods.  The  river  takes  a  very 
sudden  turn  to  the  east,  and  a  short  swift  rapid  of  about  a  mile  took 
us  into  Tha-anne  lake.  This  lake  is  fully  60  miles  long,  but  very 
narrow  in  the  centre,  with  bare,  bleak  hills  on  the  north ;  but  on  the 
west  and  south-west  there  seems  to  be  a  little  timber.  The  upper  end 
of  the  lake  was  packed  with  ice,  and  we  had  to  portage  across  a 
narrow  neck  of  land  to  avoid  it.  We  struck  away  to  the  north-west, 
where  we  hoped  to  meet  with  either  Indians  or  Eakitno*  We  found 
some  old  tents,  but  no  signs  of  life.  The  country  is  as  bleak  and  deso- 
late as  one  could  well  imagine,  with  no  signs  of  wood  anywhere.  A 
small  river  here  enters  the  lake,  and  my  Indians  said  we  were  within 
about  three  days  of  the  Kazan  river  and  Tath-kjed  lake. 

On  July  23  we  turned  our  faces  homewanl,  and  in  a  few  hours,  with 
a  strong  fair  wind,  crossed  the  largest  reach  of  the  lake.  All  the  ice 
had  drifted  away  south,  and  soon  we  entered  the  upper  Tha-anne  river. 
Down  this  we  ran  at  a  great  rata,  and  in  thirteen  hours  covered  what 
had  taken  four  days  in  going  up.  On  Saturday,  July  25,  leaving  the 
Tha-anne  river  at  Sucho-lintoa  lake,  we  crossed  by  a  series  of  short 
portages  into  the  Fish  river.  This  is  a  much  better  river  to  navigate 
than  the  Tha-anne,  and  until  we  got  to  within  20  miles  of  the  coaat  we 
only  made  one  short  portage*  After  that  the  river  divides  into  two 
channels,  and  the  water  becomes  very  shallow.  We  took  the  northern 
one,  and  ran  down  at  a  great  rate,  often  with  only  a  few  inches  of 
water  under  oor  canoe.  I  quite  expected  we  ahotild  come  to  grief,  and 
was  really  glad  when  we  entered  the  Tha-anne,  where  we  had  plenty 
of  water.  We  reached  the  coast  at  the  moath  of  the  Tha-anne  in  just 
half  the  time  it  had  taken  us  to  go  up,  and  after  a  gcx>d  run  along  the 
coast,  reached  Churchill  in  safety  on  our  twenty-fifth  day  out. 

The  country  through  which  we  passed  is  a  very  wild  and  dreary 
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one,  and  can  never  be  of  muoti  use  except  for  bunting.  There  seems 
to  be  hardly  any  mguB  of  ininerals,  though  the  Eskimo  and  Indians 
both  Bay  there  are  quantities  of  "mica'*  away  to  the  north-east  of 
Thao-IiDtoa  lake.  The  timber  is  very  scanty,  and  there  seems  to  be 
hardly  any  on  the  north  aiile  of  the  Tha-anne  river*  All  the  rook  seems 
to  be  gratiitic  sandstrme,  and  crops  out  here  and  there,  all  running 
down  to  the  coast,  where  it  comes  out  about  50  miles  south  of  Marble 
island. 


TASMAN'S  LIFE  AND  VOYAGES-REVIEW.^^ 

By  EDWABD  HEAWOOD,  M«A. 
In  view  of  the  important  services  to  geographioal  disoovery  rendered 
by  the  great  Dutch  navigator  Tasman,  it  is  at  first  sight  surprising  that 
so  long  a  time  should  have  been  allowed  to  elapse  before  the  publication 
of  a  complete  critical  account  of  his  life  and  labours.  For  two  centuries 
after  his  death  the  publisher d  material  was  restricted  to  brief  abstracts 
of  the  chief  events  of  the  voyages,  and  not  until  1854-60  was  the 
journal  of  the  most  important  voyage — that  of  1642-43,  which  resulted 
in  the  discovery  of  Tasmania  and  New  Zealand— made  gonerally  acces- 
sible by  the  version  of  Jacob  Swart  in  the  Verhandelingen  en  Berigien 
hetrekkelijk  het  Zeew<we»,  which,  however,  has  since  proved  in  many 
ways  inaccurate.  This  paucity  of  published  material  is  explained  by 
the  fact  that  most  of  the  documents  by  which  light  could  be  thrown 
on  the  subject  remaiDcd  buried  in  the  Dutch  Colonial  Archives,  which 
have  been  systf'matically  exHmined  only  within  the  last  half-centnry. 
During  that  time  material  has  been  steadily  accumulating,  thanks  to 
the  labours  of  Dutch  scholars  ;  but  the  results  have  not  hitherto  been 
known  as  they  deserve  to  be  in  other  countries,  Partioularly  welcome, 
therefore,  is  the  recent  publication,  by  the  well-known  firm  of  F.  Mtdler 
of  Amsterdam,  under  th«  editorship  of  Prof.  J.  E.  Heeres,  of  a  facsimile 
reproduction  of  Tasmania  original  journal,  with  all  its  maps  and  draw- 
ings, accompanied  by  an  English  translation,  and  a  critical  acoouut  by 
the  editor  of  the  navigator's  life  and  labours— the  whole  forming  a  folio 
volume  of  over  four  hundred  pages.  Although  we  believe  that  other 
scholars — Mr,  Coote  in  this  country,  and  Prince  Roland  Bonaparte  in 
France— have  been  for  fome  time  working  at  the  same  subject,  it  is 
in  every  way  fitting  that  the  first  satisfactory  account  of  the  great 
navigator*s  work  should  have  been  prepared  by  one  of  his  countrymen, 
who,  from  his  former  position  as  Conservator  of  Colonial  Archives  at 
the  Hague,  is  thorouirhly  qualified  for  the  task  he  has  undertaken. 

Am  the  reproduction  of  Tasman's  journal  forms  the  raUon  d*itre  of 

♦  *  Aljel  JatiBZooii  Tastniiii'a  .r  iif  nal  of  his  Disonvory  nf  Van  DlemeQ*A  Lund  and 
New  Zealand  jn  1642,  wilb  Difcumcota  relating  to  hia  Exploralion  of  Aoatralia  m  164i,* 
Edited  hy  J,  E,  Heerea.    Am>iterdam  :  F.  Muller  k  0>.     1898. 
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the  whole  volume,  it  will  be  well  first  to  follow  the  editor  is  his  acoount 
of  the  manuscript,  and  comparison  with  other  souroes  of  information 
on  the  voyages,  which  forms  the  eleventh  section  of  his  memoir.  The 
manuscript  in  question  is  the  only  original  copy,  signed  by  Tasman 
himself,  which  is  known  to  exist  at  the  present  time.  Its  history  can- 
not be  traced  back  for  any  length  of  time,  and  Prof.  Heeres  merely 
states  that  it  was  in  1367  presented  to  the  Hague  State  Archives  by 
Mr.  J.  G*  Gleichman,  who  obtained  it;  from  the  papers  left  by  Mr.  P.  A« 
van  HalL  He  shows  reason,  however,  fur  regarding  it  as  the  identical 
copy  of  which  the  text  was  printed  by  Swart,  and  which  was  then  in 
the  possession  of  the  firm  of  Hulst  van  KeuleD,  with  which  he  wma 
connected.  It  is.  Prof.  Heeres  thinksj  not  the  original  diary,  but  a 
narrative  prepared  under  Tasman's  direction  from  the  ship*8  journal, 
and  afterwards  signed  by  him.  The  numerous  sketches  of  ooasis, 
groups  of  natives,  etc,,  appear  to  be  by  another  hand,  probably  more 
of  an  expert  in  such  matters.  Of  any  other  original  copies  which  may 
have  existed,  there  remains  now  only  a  single  folio  leaf,  which  bears 
evidence  of  having  belonged  to  the  copy  used  by  Yalentijn.  There 
exists,  however,  in  the  Hague  Archives  a  draft-journal,  probably  by  a 
sailor  of  inferior  rank,  and  of  little  interest  except  for  purposes  of  oom- 
parison,  and  as  giving  one  or  two  additional  details.  A  copy  of  Tasmania 
journal  in  possession  of  Mr.  J*  E.  Huydeooper  van  Maarseveen  (used  by 
Lauts  for  his  biography  of  Tasmmn)  appears  to  be  a  careless  transcript, 
and  thus  of  inferior  value,  though,  like  the  last,  supplying  some  addi- 
tional facts.  One  more  copy  is  in  existence  —  that  in  the  British 
Museum,  formerly  owned  by  Sir  J.  Banks — a  translation  of  which  was 
used  by  Bumey.  This,  according  to  Prof.  Heeres,  seems  to  be  a  tran- 
script of  the  copy  now  reproduced. 

The  original  matter  relating  to  the  1644  voyage  is,  as  all  com- 
mentators have  lamented,  of  the  most  meagre  description,  and  almost 
the  only  trustworthy  source  of  information  is  the  map,  drawn  up  after 
his  return  under  the  eye  of  Tastnan  himself,  and  showing  the  tracks 
followed  in  both  the  Australian  voyages,  with  the  soundings  taken  during 
the  second*  A  rough  copy  of  this  was  published  by  Swart,  and,  failing 
access  to  the  original,  now  in  the  possession  of  Prince  Roland  Bonaparte, 
the  present  publishers  have  been  able  only  to  supply  a  copy  based  on 
SwarVs,  but  with  corrections  founded  on  contemporary  doouments,  Mr. 
Coote  (*  Remarkable  Haps  of  the  15th,  16th,  and  17th  Centuries,'  part  ii.) 
aoeumed  that  the  original  map  must  have  been  drawn  up  by  F.  J. 
YisBoher,  pilot-major  in  the  expeditions,  but  Prof.  Heeres  thinks  it  quite 
as  probably  Tasman's  own  work.  The  British  Museum  chart,  of  which 
a  copy  was  given  by  Major  (*  Early  Voyages  to  Terra  Australie  '),  was 
not,  he  considers,  copied  from  the  Bonaparte  chart,  as  the  discrepancies 
are  too  numerous,  but  probably  from  a  lost  chart  of  Vissoher's,  used  by 
Tasman  in  the  preparation  of  his  own.     After  mentioning  some  of  the 
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earliest  publiBhed  maps  io  which  the  results  of  Tae man's  Toyagea  were 
shown.  Prof.  Heeres  vindicates  his  countrymen  from  the  reproaoh  of 
leaving  to  foreigners  the  promulgation  of  the  new  discoveries.  Although 
the  colonial  authorities  were  doubtless  far  from  zealous  for  the  publica- 
tion of  new  information,  that  this  secretiveness  was  not  very  seriously 
meant  is  proved,  in  his  opioioo,  by  the  i)ublic  panegyric  of  the  poet 
Constant!  jn  Hoy  gens,  soon  after  the  opening  of  the  new  Amsterdam 
town  ball  (1655).  This  poem  referred  in  terms  of  praise  to  the  hemi- 
spheres represented  on  the  floor  of  that  building,  in  which  Tasmania 
discoyeries  were  set  forth. 

Some  interestiug  details  are  also  given  respecting  the  earliest  pub* 
lisbed  accounts  of  Tas man's  voyages.  The  first  of  these,  based  on  the 
original  journal,  appeared  in  the  exceedingly  rare  work  of  Van  Nierop  • 
(1674),  whence  it  was  translated  into  various  languages.  Prof.  Heeres 
refers  to  the  English  version  of  1711,  but  not  to  the  earlier  edition  pab- 
lished  by  Dr.  Hook  in  his  '  Philosophical  Collections '  in  1682,  Curiously 
enough,  this  English  verston  was  retranslated  into  French  (although 
ThSvenot  had  already  issued  an  adaptation  in  that  language),  and 
appeared  in  one  form  or  another  in  various  Freuch  colleotiona.  Yalen- 
tijn's  account  (used  by  Dairymple)  and  that  of  Barney  have  already 
been  alluded  to. 

Some  account  must  now  be  given  of  the  other  sections  of  Prof. 
Heeres^  memoir,  which  summarizes  in  a  useful  form  all  that  we  know 
of  Tasman  and  his  work,  with  abundant  references  to  authorities.  Some 
long-standing  misconceptions  are  cleared  away,  and  many  details  not 
generally  known  are  given,  with  various  information  regarding  the 
Dutch  operations  and  policy  in  the  far  East.  The  erroneous  idea, 
originated  though  subsequently  abandoned  by  Lauta,  that  Tasmania 
birthplace  Avas  the  town  of  Hoom  (the  sponsor  of  Cape  Horn),  has  been 
reproduced  in  some  recent  publications.  The  honour  is  now  known  to 
belong  to  the  village  of  Lutjegast.  New  evidence  is  supplied  regarding 
Tasman*s  second  marriage  (in  1632),  while  a  detailed  account  is  given 
of  his  early  career  in  the  East,  of  which  but  Little  has  hitherto  been 
known.  It  is  an  interesting  fact  that  the  first  voyage  (1634)  in  which 
Tasman  took  part  as  commander  of  a  vessel  was  one  of  discovery,  result- 
ing in  the  openiog  of  the  route  north  of  Ceram,  by  which  th«  daugers 
of  the  more  southerly  route  during  the  Kastern  monsoon  were  avoided. 
In  183&,  alter  a  visit  to  Europe,  he  took  j^art  in  a  more  important 
exploring  voyage,  being  associated  with  (juast  iu  the  search,  in  the 
seas  east  of  Japan,  for  the  mysterious  islands  **  Kica  de  Oro  "  and  **  Eioa 
de  Plata,'*  supposed  to  be  the  richest  countries  in  the  world.     The  origin 


•  iliflprinted  ^'Ynn  Merop '*  in  BftiiiaQd,  *  Le  Continent  Austral.'  This  nuthor  ii 
often  spoken  of  by  Kn^liah  writers  as  Dirk  Rembraiitz,  the  full  name  beiog  Dirck 
Rembriintaz  Van  Nierop, 
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of  the  rumours  then  ourreut  respecting  these  islands  is  traced  by  Prof* 
Heeres,  who  also  gives  a  fairlv  full  acoount  of  the  vojage.  Quaat's 
journal,  discovered  in  1842  by  von  Siebold,  has  never  been  published, 
but  in  the  present  work  all  such  passages  are  printed  as  refer  to  the 
discovery  of  land  or  the  touching  at  islands,  etc.  ;  while  the  valuable 
chart,  drawn  up  under  Tasman's  supervision^  is  reproduced,  supplying 
a  clear  view  of  the  peregrinations  of  the  voyagers  through  the  watery 
wastes  of  the  north-western  Pacific.  Although  the  voyage  was,  by  force 
of  oiroumstances,  barren  of  important  discoveries,  it  was  by  no  mems 
devoid  of  practical  results,  for  the  observations  of  the  oaptaios — excellent 
ooneidering  the  instniinents  then  in  use-^in trod  need  important  correc- 
tions into  the  maps,  even  in  the  case  of  known  countries. 

Other  sections  of  the  memoir  deal  with  Taaman's  part  in  the  Dutch 
trading  enterprises  in  FoKiiotsa,  Japan,  and  Camboja,  and  various  missions 
to  Sumatra,  Siam,  and  elsewhere.  An  important  chapter  is  devoted  to 
a  discussion  of  the  knowledge  of  Australia  possessed  by  the  Dutch 
before  1642,  though  the  author  does  not  attempt  to  solve  the  problem 
of  the  actual  first  discovery  of  that  continent.  If,  he  says,  to  other 
nations  the  darkness  bad  been  dissipated  to  any  degree  worth  mention* 
ing,  nothing  beyond  the  merest  glimmer  had  readied  the  Dutch  of  that 
time,  to  whom,  therefore,  belongs  the  full  credit  of  opening  the  way  to 
wider  knowledge.  He  protests  against  the  unsupported  statements  of 
Mr,  CoUingridge,  as  to  the  appropriation  by  the  Dutch  of  the  discoveries 
of  others.  The  review  of  the  voyageB  previous  to  1642  shows  clearly 
the  systematic  plan  adopted  by  the  Dutch  authorities,  and  the  aims  of 
the  expedition  of  that  year.  Prof.  Heeres  sketches  briefly  the  work 
performed  both  by  this  and  the  subsequent  expedition,  giving  also  some 
interesting  details  respecting  the  pilot-major  Visscher  alretidy  alluded 
to.  With  regard  to  the  voyage  of  1G44,  he  is  able,  unfortunately,  to 
add  little  to  the  scanty  details  already  available,  and  it  can  only  be 
hoped  that  some  fortunate  investigator  may  some  day  light  upon  the 
journal,  known  once  to  exist.  It  is  matter  for  congratulation  that  such 
trustworthy  material  should  be  at  hand  on  the  subject  of  the  former 
voyage,  which  after  all  was  far  the  more  important,  as  showing  the 
way  for  the  first  time  across  the  trackless  expanse  of  the  Southern 
Indian  oceaD» 

In  conclusion,  reference  must  be  made  to  the  interesting  chapter  by 
Dr.  Van  Bemmelen  (with  map),  on  the  variation  of  the  compass  in 
those  regions  in  Tasman's  time-  Its  interest  lies  in  the  fact  that  the 
variatiou  was  found  by  that  navigator  to  be  uH  iu  the  longitude  of  the 
southern  point  of  Tasmania. 
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By 


R.  GUEST. 


Fbom  Kantara  to  Juja  (13  miles,  amall  well,  bad  water);  Bir  en-Nwf  (6  miles, 
pemyineDt  well,  bad  water);  Kaiia,  Bir  el-Bajjaj  (9  miles,  a  atone-built  well, 
water  good,  watering-trough) ;  Bit  Abu  Hnmn  (6  miles,  well);  Bir  el-Affein 
(6  milea,  well) ;  Bir  el- AM  (5  raile«,  well,  very  good  water).  About  6  miles  from 
Bir  el-Abd,  the  road  entera  a  dall  plain  called  Seil  el-KiiaUhum^  from  a  bluff  at  its 
west  end;  the  name  Sihakh  BardawU  on  some  maps  was  not  beard.  The  effects  of 
mirage  were  a  line  of  surf  ruDning  in  on  a  low  beach.  Bta  Beni  Niml  (12  miles) ; 
Lalckwarat  (14   miles,   well,   very   brackish   water);    Sai^at  (2   miles,  a  small 


WELL    AT    KATIA. 


mound) ;  BurdawU  f  (3  miles),  the  place  wliero  the  intestioee  of  **  Robert  the 
Devil,"  one  of  the  first  crusaders,  were  buried,  when  be  died  on  his  return  from 
Egypt*    There  are  here  certain  holes  or  marks  in  the  ground,  and  it  is  the  custom 


*  This  is  an  abatmct  ef  an  itinerary  mnde  during  two  journeys  to  El  ArCsh  by 
Itir,  A-  U.  Guest,  of  the  Miniatry  of  the  Interior.  Cairo,  und  Mr*  A.  MeKillop,  of  thi^ 
Ministry  of  Finance ;  the  journeys  were  mad©  in  May  and  Si^pt Lumber,  1898.  The  map 
is  from  Jacotin*B  large  French  map,  the  eoaat  from  the  Admiralty  Survey,  palm 
proves,  etc,  are  from  the  tTuciog  sent  by  Bir  Guest. 

t  Bardawil,  or  **  Robert  the  Devil,"  is  Baldwin  11.^  King  of  JeruBolenj,  who  died 
neftt  El  Arfsb. 
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of  every  one  passing  to  kick  tbe  sand  out  of  tliem.  Mazruat  (2  miles).  Between 
Lakhwarat  and  Mazruat  there  are  stones  at  regular  intetrals  (1  or  1)  kilometres) 
along  the  road^  which  are  said  to  be  meafiures  of  distance.  Hayanai  (3  ntllee) ; 
Manaid  (2  miles,  well  of  good  water  from  which  El  Arish  derives  its  supplj ; 
El  ArUh  (4  miles). 

The  road  from  Kantara  to  Jnja  is  good  and  hard ;  thence  to  5  miles  from  Buitlar 
it  is  had,  amoog  heavy  sand-dunes,  which  are  appareotly  moving.  The  ro^d  la 
fair  through  Katia  to  Bir  Ahu  Husum  ;  it  then  becomes  very  heavy  as  far  as  the 
salt  plain,  after  which  it  is  good,  and  in  part  excellent,  to  El  Arish.  There  is  a 
Hoe  of  telegraph  to  El  Arish.  Ercepting  between  Juja  and  Katia,  there  is  excellent 
food  for  camels  along  the  road. 

El  Arish  lies  among  sandhills  about  1|  mile  from  the  sea^    It  it  24  miles  from 


filQNALLI  NO -TOWER   (KAXrA). 


the  Syi-0- Egypt! an  boundary,  and  02  miles  by  the  coast  to  Port  Said.  The  popu- 
lation is  about  4000.  The  houues  are  flat-roofed,  and  built  to  withstand  the  rain, 
which  is  coQsiderable  in  winter*  On  rising  ground  to  the  west  of  the  town  thetae 
is  a  large  stone  fort,  built  by  Saltan  Suleiman  (the  Magnificent),  and  within  It 
a  black  atone  covered  with  hieroglyphs,  which  is  used  as  a  drinking- trough.  East 
(?  west  on  map)  of  the  town  is  a  large  pdm  grove  containing  10,000  to  12,000 
trees,  which  extends  to  the  co&st ;  and  to  the  north  are  large  numbers  of  fig  trees, 
only  watered  by  rain;  vegetables  are  grown,  and  the  water-melons  are  famouB. 
Landing  from  the  sea  is  only  possible  in  very  fine  weather,  but  it  ia  always 
practicable  In  a  cove  a  mile  or  two  to  the  north.  There  are  several  wells  of  brack iah 
water:  good  water  is  obtained  from  Masaid,  about  4  miles  to  the  west.  In  May 
nearly  all  the  men,  women,  and  children  go  to  Syria  for  the  harvest.  The 
aand  is  moving  towards  the  town  from   the  north-east,  and  it  is  now  within  a 
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couple  of  feet  of  the  parapet  of  the  Dorth  wall  of  the  fort.  According  to  native 
tradition,  there  was  no  eand  at  El  An'sh  at  the  time  of  the  Turkish  conquest  (a«d. 
1520).  The  Bite  of  the  ancient  town,  which  lay  to  the  north-west,  ia  now  deeply 
ooTered  hy  sand*  Water  is  aaid  to  come  down  the  Wadi  EI  Arlsh  once  eveiy  two 
years. 

Katia  is,  apparently,  on  an  old  eite,  as  the  remaina  of  a  town  and  of  a  aignAlling* 
eower  are  visible  near  Bir  el-Hajjaj.  There  are  six  wells,  and  about  2000  camels^ 
and  2000  sheep  and  goats.  The  governor  of  the  old  town,  who  was  Bometimea  an 
Emir,  is  often  mentioned  in  Meraluk  history. 

There  are  33.000  palm  treea,  owned  by  9ti0  proprietors  who  belong  to  sixteen 
different  tribes.*  The  trees  are  in  groups  in  valleya^  and  each  valley,  called  a 
hattd  (or  haitz),  has  its  own  name*     In  an  area  of  2500  square  miles  there  are  25^ 
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haudi  in  which  dates  are  grown*  There  is  no  other  cultivation.  Each  haud  haa 
one  or  two  wells,  with  sides  lined  with  palm  leaves.  Eighty-three  per  cent*  of  the 
trees  are  Hiami^  the  fibre  of  which  is  of  no  use,  and  only  two  per  c©ot»  are  of  the 
best  quality  {Hint  Ahha),  During  the  date  harvest,  which  lasts  from  the  beginning 
of  September  1o  the  end  of  Kovember,  there  are  about  10,000  women  and  children 
living  tmder  the  trees  to  collect  the  harvest.  The  principal  market  is  Port  Said, 
the  next  is  Gaza,  where  most  of  the  com  pressed  dates  (^Ajwat)  are  sold.  The  trees 
are  increasing  in  number  and  yield.     This  appear^i  to  be  partly  due  to  the  fact  that 


*  The  tribes  are:  es-Ssdnin,  el-Bili.  el-Md7^b,  el-Mosafd,  el-Haiim.  el-] 
t>l-Akb^risat«  el-BajMiylD,  el-Ariah,  et-TdnieiliU,  en-NaJiasvt,  el-Abdyldut,  es-S 
AuUd  Alt,  el-Akiibat,  ei-Bawfirikat. 
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the  people  know  tbat  they  have  only  the  Government  tax  of  2|  F.T.  to  pay,  and 
have  no  taxes  to  pay  to  local  notables. 

The  treea,  when  taken  from  the  parent  tree,  are  planted  sufficiently  deep  in  the 
ground  to  be  near  water,  and  am  covered  about  halfway  up  the  branches.    They 
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are  left  thus  for  four  yearst  and  then,  on  each  successive  year,  a  hole  is  dug  at  one 
of  the  sides  and  filled  with  sheep  and  camel  manure.  Very  few  of  the  trees  are 
irrigated,  '1  he  people  consider  the  land  beoeath  the  trees  thek  own  property,  and 
when  they  sell  the  trees  the  land  goes  with  them.  They  sell  by  private  deed,  and 
in  a  few  cases  register  the  deeds ;  but  as  a  rule  they  sell  by  word  of  mouth. 


ON  THE  SUB-OCEANIC  PHYSICAL  FEATURES  OFF  THE 
COAST  OF  WESTERN  EUROPE,  INCLUDING  FRANCE, 
SPAIN,   AND   PORTUGAL.' 

By  Fror.  EBWAHB    HULL,  LL.D.,  F.H.S.,  F.G.S. 

It  has  been  recogni^.ed  that  the  British  Isles  and  adjoining  parts  of  the  European 
contineot  rise  from  a  submarine  platform,  generally  known  as  ''  the  100-fathom 
platform,*^  or  **  shelf,"  and  that  this  terminates  seawards  along  a  more  or  lesp  steep 
slope,  or  escarpment,  descending  to  the  floor  of  the  abyKsa!  regions  of  the  oceao  at 
depths  varying  from   1200  to  1500  fathoma.     But  it  has  not  been  so  generally 


*  Abetraot  of  paper  read  at  the  Boyal  Geographical  Soeiety,  January  27.  li. 
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reoogoized  that  the  oonliDental  platform  k  traversed  by  aocient  river  valleys  and 
caficmB,  ooBDected  with— or  ioferentiftlly  traceable  to — the  rivers  which  drain  the 
adjoiDing  lands,  and  whicht  deepening  their  channele,  ultimately  open  oat  on 
the  floor  of  the  ocean  at  the  foot  of  the  escarpment.  These  sub- oceanic  river 
channelfl,  if  laid  dry,  would  show  a  very  cloee  reflemblance  to  thecafiong  of  Western 
America,  which,  it  is  well  known,  originate  io  mountainons  regions  and  traverse 
extensive  tablelands  between  lofly  walls  of  rock,  and  open  out  on  the  pl&ina  at 
"  the  baee- level  of  erosion  **  in  each  case — a  term  invented  by  American  geographer«L 


1.  Submerged  Phtsical  Features, 

Having  on  a  former  occasion  de^ribed  the  sub-oceanic  features  off  the  coaata  of 
the  British  Islea  (tfotir.  Victoria  Insttlute,  vol.  xxx,  p.  S05),  the  author  does  not 
propose  to  reiterate  the  facts  and  conclusions  there  stated,  further  than  to  observe 
that  similar  physical  phenomena  are  to  be  discovered  by  means  of  soundings  all 
along  the  continental  shores  to  the  south  of  the  British  Isles,  only  more  pro- 
nounced and  conclusive  than  even  in  the  former  region,  lliroughout  this  whole 
region,  extending  from  the  shores  of  Iceland  by  Rockall,  then  southwards  by  the 
Western  Hebrides,  the  coasts  of  Scotland^  Ireland,  and  England,  round  the  Bay 
of  Biscay,  and  southwards  along  the  coast  of  Portugal  to  the  Straits  of  Gibraltar, 
we  find  the  following  features: — 

A.  Britisliand  Continental  Platform. — A  gently  shelving  platform  stretching 
seawards  to  varyiDg  distances  from  20  to  200  miles,  terminating  in  a  declivitj  or 
escarpment  at  depths  (according  to  diitance  from  land)  varying  from  100  to  200 
fathoms. 

B.  The  Grand  Escarpment.* — ^A  continuous  bank  or  declivity  descending  from 
the  edge  of  the  platform,  of  varying  steepness^  and  at  its  base  forming  the  margin 
of  the  abyssal  ocean.  The  slope  of  the  Escarpment  varies  in  places  from  5^ 
to  36*. 

C*  River  Channds  and  Caffon*.— Kumerous  submerged  river  valleys  traversing 
the  continental  platform,  sometimes  bounded  by  precipitous  walls  of  rock  over  1000 
ftet  in  height^  and  receiving  tributaries  on  either  hand.  The  cross- sections,  drawn 
to  scale  from  the  Admiralty  soundiogSj  at  intervals  of  several  miles,  show  these 
cbatine!s  to  be  true  river  valleys,  as  they  are  characterized— -(1)  by  a  continuoua 
deepening  of  the  bed  of  the  channel  in  the  direction  of  the  outlet ;  (2)  coDtlnuous 
widening  of  the  channel  in  the  s^me  direction  ;  (3)  a  winding  course,  altogether 
unlike  that  of  faults  or  fissures  of  the  strata ;  and  (4)  lateral  branches  descending  on 
either  hand  from  the  adjoining  lands — tributaries  of  the  period.  The  phenomena 
are  such  as  characterize  river  valleys,  either  tho^e  containing  runniDg  streams,  or 
now  dry,  as  in  snb^tropjcal  dislricts*  One  additional  characteristic,  however,  still 
remains  to  be  stated;  namely, continuity  with  the  channels  of  existing  rivers,  as  in 
the  cases  of  the  Adour  and  the  Tagus,  While  the  channels  of  these  two  important 
rivers  can  be  traced  almost  contiauouely  out  into  the  ocean  from  the  mouths  of  the 
existing  streams,  several  others  can  only  be  inferentially  connected,  the  interven- 
ing part  of  the  channels  connecting  with  the  present  river  having  in  these  cases 
been  filled  up  by  silt,  eand,  and  gravel.  The  following  submerged  river  channels 
have  been  determined  by  the  aulhor  by  means  of  the  soundings  and  isobathic 
contours  drawn  on  the  Admiralty  charts  by  the  aid  of  the  soundings  themselves :— 


I 


4 


*  The  word  is  here  used  in  the  popular,  not  the  strictly  geological,  sense.  We  are, 
of  courso,  absolutely  ignonint  of  the  stnioture  or  ooroposition  of  tlie  rocks  of  which 
the  e«oarpment  is  formed. 
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2.   SUB-OOEANIO    BlVKB  CHANNELS. 

ChanndM  off  the  British  7<Zes.— (1)  The  river  Erne,  (2)  the  ShaonoD,  (3)  the 
IrUh  Channel  river,  (4)  the  Eoglish  Channel  river  * — the  latter  for  a  distanoe  of  70 
miles,  oooupying  the  channel  ihown  on  the  Admiralty  chart  as  the  **  Hard  Deep^" 

Ohanneh  off  the  Coast  qf  France.—(1)  The  Loire,  (2)  the  GKronde,  and  (8)  the 
Adour,  of  which  the  submerged  channel,  for  a  distance  of  5  or  6  miles  from  the 
mouth  of  the  existing  river,  is  marked  on  the  Admiralty  chart  as  *'  La  Fosse  de  Cap 
Breton,*'  but  has  been  traced  by  the  author  for  a  further  distance  of  about  50  miles, 
to  the  |)osltion  whore  it  opens  out  on  the  floor  of  the  abyssal  ocean  by  means  of  a 
double  channel  at  a  depth  of  1500  fathoms  (or  9000  feet),  and  at  the  base  of  the 
Grand  Kscarpment  (see  Map,  p.  287). 

Channels  off  the  Coasi  of  ^in  and  Portugal.^1)  The  Caneira ;  (2)  the  Avoaa ; 
(3)  the  Lima ;  (4)  the  Douro ;  (5)  The  Carvoeiro,  one  of  whose  sides  just  offBaiUQg 
island  shows  a  sheer  descent  of  about  5000  feet ;  and  (6)  the  Tagus,  also  oharacteriied 
by  a  double  outlet.  The  waters  of  this  great  river  appear  to  have  entered  the  outer 
ooean  In  a  series  of  grand  cascades,  with  a  total  descent  of  5000  feet  within  a  dis- 
tanoe of  iU>r  7  miles. 

The  alH>ve  are  the  principal  river  channels  determined  by  means  of  the  sound- 
limits,  ami  indicating  stupendous  changes  of  level  of  the  land ;  as  it  is  only  bj  the 
afeucy  k4  sub-ai^rial  river-erosion  that  channels  such  as  those  abDve  referred  to  oould 
have  been  formiH).  Their  counterparts  are  now  to  be  found  in  Colorado  and  other 
|¥Mrt»  of  Western  America,  but  on  a  still  more  stupendous  scale. 

;i.  Isolated  Rocks  and  Sea-stacks. 

Anhuv^t  the  physical  features  and  objects  by  which  the  line  of  the  grand 
«ecar)Hueut  was  diversified*  the  most  conspicuous  were  probably  the  isolated  rock- 
uiawwx  and  wa-stacks,  which  we  are  enabled  to  trace  by  means  of  the  soand- 
iufSk  i^>«  of  thes«  caMS  may  be  specially  mentioned.  The  mass  rises  at  a  distance 
\^  aKnil  ^(^  mil<r«  i^tf  Cape  Rai<\  in  the  submerged  valley  of  the  Tagus ;  it  is  an 
ie^>kli«i^i  s<M-«tai'k,  with  a  hei^rht  of  2340  feet  from  its  base.  Its  analogues,  bat  on 
a  diminntivi^  :\*a!«^  stv  to  W  found  in  the  isoUted  masses  of  Rockall,  Ailsa  Craig, 
aad  the  l>ajw  fvvk ;  aad»  like  them,  it  may  be  conjectured  that  it  is  fonned  of  some 
verr  haiv;  ijn'.^^'i*  vt  w^kanic  ivvk. 

4.  Coxii.irsiox^iw 

l;\  Axv'.u^K"^  it  i»  ivv.\t<M  o'.:t  t^t  the  Grand  K;$carpment  forms  the  physicai 
h»e  sM*  wfSTStixVX  Srt^^f^^a  the  Abrsyd  :>e^0Q  of  the  •*,:.*.■:. >"-iV3  ooze  **t  and  of 
tke  fi«*lKTt;x  ^vt^iok:  Vv  *i:t^  aac\^  *»i  jratvl  witii  *ielj?  o:  ntv^ezit  sjvcies,  amongst 
w^'^k  vVwoc^^  iv,\iw:r:*,Vxa4«fr.  owcovfred  d^si  l;itv«u  shells  fir  out  to  sea,  and 
al  o*^4^s  *^'  SO  t,*  IvV  ritK-cas     cy^>«  of  rorxer  uiarji:  aI  v^v^ii'/.v  is, 

V^  A«tX*c  JUH.*  r.-Artair^-c  t>.A:  :h*  y>.eivci*iA  d^scrli^  caz  o«iiy  l« 
«Uj»4k**.v  V  i^vv-ia:??^  >5  icitcvt^r^  tif  vV^esdin  Kc  :  to  iirij  s:vX>i  at  a  lewi 
,<  s^ryrsL,   ,K>jaosi  v«4  aK*^Y  i^a:  v'«   tie  ric^fs^rt  d*y,  iu.r.ci  wi:ci  tbe  Rib- 
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Upbam,  and  others  on  the  western  side  of  the  Atlantic  oeeaD ;  and  reasons  were 
adduced  far  bolieving  that  theao  changes  of  level  had  taken  place  in  late  Tertiary 
and  Post-Tertiary  times. 


Sir  Archibald  Geikik  :  I  have  iiatened  with  coastderable  interest  to  this  paper, 
which  deaU  with  that  borderland  between  geology  and  geography  where  the  two 
acieooea  harmoniously  unite,  and  where  their  followers  are  apt  to  do  battle. 
Prof.  HqU  has  laid  before  ub  material  enongh  for  a  good  deal  of  battliiig*  Apart 
from  hiB  Gonclusiona,  from  which  wo  may  widely  dissent,  I  think  the  method 
that  he  haii  followed  is  a  sound  one,  namely,  to  try  to  map  oat  the  contours 
of  the  Buhraarine  floor  by  means  of  soundings.  There  can  be  no  doubt  that 
the  floor  of  tbe  sea  is  a  region  that  undergoes  practically  little  change.  Save  in  its 
upper  and  landward  portions,  the  sea  exercist^s  a  coEBervativc  Influence  on  the  Earth/a- 
surface.  The  contours  which  have  been  carried  down  by  subsidence  below  the  aea- 
level,  or  such  as  have  been  produced  by  subterranean  forces  under  the  sea,  have^ 
probably  remained  unchanged  for  ages,  except  for  tbe  alow  deposit  of  organic  or  in- 
organic sediment  upon  them.  The  task  does  not  appear  hopeless  to  restore  the 
features  of  any  wide  terrestrial  surface  which  has  been  submerged  under  the  ocean^ 
and  it  can  only  be  accomplished  by  some  such  method  as  that  folio (Ved  by  Prof. 
Hull.  But  the  following  out  of  the  method,  by  giving  wide  scope  to  the  imagina- 
tion, may  lead  to  great  diversity  of  opinions.  I  suppose,  if  three  membera  of  the 
company  were  to  sit  down  at  the  same  Admiralty  Charts  that  Prof.  Hull  has  meH^ 
we  should  have  three  totally  different  views  with  regard  to  the  configuration  with 
which  he  has  dealt.  It  would  be  necessary  to  use  the  soundings  with  tbe  utmost 
caution,  and  plot  the  pro flle-secl ions  on  a  true  scale.  I  am  not  prepared  to  say  how 
far  I  could  agree  with  the  author  in  regarding  the  depressions  which  he  has  traced 
OB  the  Atlantic  floor  as  submerged  river- valley  a.  If  we  *should  be  convinced  that 
the  depressions  have  really  had  tbe  origin  which  he  assigns  to  them,  it  would  h^ 
impossible  to  contemplate  such  charts  as  he  has  brought  before  us  without  being 
convinced  that  the  process  of  erosion  which  he  invokes  must  go  far  back  beyond 
the  Pliocene  period  to  which  he  has  referred.  We  hardly  realise  tbe  vast  antiquity 
of  many  river-ralley.-i.  I  have  little  doubt  that  some  of  the  rivers  of  Scotland  wero- 
flowing  10  Tertiary  time,  and  that  the  excavation  of  their  glcna  goes  back  aa  far  as 
that  remote  period.  While  the  land  has  Buffered  enormoutily  in  the  long  lapse  of 
ages,  the  portion  of  the  Earth's  surface  that  is  covered  by  the  sei  has  remained 
practically  unnffected.  Only  by  such  a  method  of  restoration  as  Prof.  Hull  ha»^ 
followed,  in  which  we  must  becoDstaotly  on  our  guard  against  giving  a  loose  rein  to* 
our  fancy,  shall  we  ever  be  able  to  And  out  much  about  tbe  history  of  submerged 
lands* 

Mr,  HuDLESTON :  I  can  say  with  Sir  Archibald  Geikie  that  we  are  very  mucb^ 
indebted  to  Prof.  Hull  for  having  brought  forward  a  subject  of  this  sort,  which  ia 
one  in  which  both  geography  and  geology  have  so  much  in  common.  Myself  and 
the  author  likewise  have  had  an  opportunity  for  renewing  an  old  controversy. 
The  one  great  feature  which  we  have  to  realize  is  what  Prof.  Hull  calls  the  **  grand 
escarpment,*'  portions  of  which  you  perceive  on  tbe  map  of  tbe  Bay  of  Biscay,  and 
which  extends  on  the  eastern  side  of  the  Atlantic  basin  up  to  the  north-west  of 
Spitsbergen.  He  is  pleased  to  call  it  an  **  escarpment/'  and  the  feature  is  certainly 
one  of  the  grandest  on  the  Earth^s  surface— a  feature  which  has  been  revealed  to 
us  by  geographers,  and  whose  origin  it  is  the  business  of  geologists  to  attempt  to 
explain.  There  ia  no  proof  that  ibia  feature  is  of  the  nature  of  an  "escarpment"' 
in  the  aeose  understood  by  geologists.  I  contend  that  the  proper  term  for  it  i* 
"  the  sub-oceanic  continental  slope  ** — a  name  applied  by  Prof.  Mitne  at  a  meeting 
No,  in.— Mabch,  1899.]  '  x 
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<d  this  Society  a  year  or  two  ago,  when  he  gave  some  very  interestiDg  detalla 
respectiiig  it. 

Any  ODe  who  wifihes  to  understand  ibis  sort  of  controverBy  should  fodeavour 
to  realize  the  difference  between  tbe  **  aobiDftrine  platform  '*  and  the  **  sub-ooeaoic 
contineDtal  alopet"  The  Kubrnarine  platform,  generally  known  with  reference  to 
the  British  Isles  as  the  area  within  the  lOD-fatliom  line,  has  at  one  time  been  «& 
old  land  iurface,  and  there  is  no  reason  to  doubt  that  there  have  been  old  liver 
courses,  though  the  actual  tracing  of  such  rivers  may  be  open  to  criticism.  An 
elevation  of  600  feet  would*  in  most  Cidea^  more  than  suffice  to  bring  this  platform 
within  the  reach  of  meteoric  agencies.  But  there  is  a  vaat  difference  between  this 
pliitform  and  the  sub-oceanic  continental  slope  which  leads  down  to  the  great 
oceanic  abyss ;  the  phenomena  applicable  to  the  one  are  not  neceBsarily  applicable 
to  the  other.  Hence  I  Yery  much  doubt  whether  the  phenomena  described  by 
Prof.  Hull,  such  as  grand  cafions,  etc.,  are  really  due  to  meteoric  agencies;  yet  it 
must  be  admitted  that  there  are  some  very  curious  features  in  the  slope,  though 
possibly  there  may  be  other  interpretations  than  that  of  meteoric  erosion.  It 
would  be  interesting  to  hear  what  geographers  have  to  say  upon  this  point,  and 
more  especially  those  wiioc©  business  it  is  to  make  charts. 

If  we  accept  Prof.  Muirs  explanation,  what  does  that  imply  ?  No  less  than  an 
elevation  of  6000  feet  for  the  whole  of  the  English  Channel  area.  What  evidence  la 
there  that  any  portion  of  this  part  of  Europe  was  raised  6000  feet  during  a  period 
80  recent  as  the  Pliocene?  It  would  be  more  reasonable  to  include  the  whole  of 
the  Tertiary  period  for  the  formation  of  his  "  grand  canons,"  though  this  is  greatly 
open  to  donbL  Some  geologists  have  been  rather  too  prooe  to  construct  maps  of 
the  several  periods  such  as  they  conceive  to  be  true,  and  they  have  had  no  objection 
to  make  the  cruBt  of  the  Earth  bob  up  and  down  just  as  it  suited  them.  If  we 
were  to  accept  the  theory  of  permanence,  within  certain  limit*,  of  the  principal 
features  of  the  Karth'<i  surface,  these  amusements  would  be  interfered  with  very 
much.  In  conclusion,  I  would  observe  that  it  is  more  philoBophical  to  accept  the 
existing  phenomena,  as  we  know  them  on  the  Earth^a  surface,  for  our  guide  in 
studying  the  history  of  the  past,  rather  than  predicate  these  great  movements 
which  possibly  had  no  existence  except  in  the  imagination. 

Dr.  W.  T.  Br.ANFORO  :  I  agree  with  nearly  all  Sir  Archibald  Geikie's  and  Mr. 
Hudleaton'H  remarks*  but  I  am  not  prepared  to  admit  the  absolute  i)ermanency  of 
oceans.  The  subject  Prof.  Hull  has  brought  forward  is  of  very  great  iinjx)rlance. 
The  whole  cjueslion  depends  upon  whether  the  soumliogs  that  Prof.  Hull  has  laid 
before  us  afford  suflicient  evidence  of  what  he  terms  canons.  I  wish  we  could  get 
rid  of  this  Spanish  word  ;  there  is  a  good  English  word,  ravine,  which  means  the 
same  thing.  In  the  6rst  place,  I  think  the  soundings  are  rather  scattered,  and  that 
the  deeper  parts  of  the  sea  are  connected  together  on  imperfect  evidence.  In  the 
case  where  probably  the  best  evidence  ia  available,  that  of  the  English  Chaunelt 
Prof.  Hull  has  remarked  that  the  Hurd  deep  appears  to  be  isolated— that  is  to  say, 
that,  although  in  one  place  a  depression  is  known  to  occur,  it  is  not  poasible  to 
connect  that  depression  with  the  notch  in  the  continental  sIopCi  which  is  supposed 
to  indicate  a  gorge  cut  by  a  river.  As  to  whether  the  Hurd  deep  has  been  kept 
open  through  the  greater  swiftness  of  the  tidal  currents  in  that  part  of  the  channel, 
I  must  say  that  I  feel  very  great  doubt,  because  where  the  tidal  current  is  strongest » 
there  would  be  the  greatest  tendency  to  movemttnt  of  the  fine  sand  and  silt, 
especially  of  that  which  is  dragged  along  the  bottom,  and  where  tliis  takea  place 
I  should  think  the  depths  would  be  silted  up  more  rapidly.  Then  as  regards 
the  disitribution  of  the  difftrent  channel*-,  it  is  nL*teworthy»  as  Prof.  Hull  ha*  very 
rightly  pointed  out,  that  it  is  difficult  to  connect  some  of  them  with  any  stream 
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tmd  they  do  not  appear  to  be  developed  m  proportion  to  the  importance  of  the 
stream.  Of  that  very  ciirioua  deep  chanoel  of  the  Adour  there  \s  clear  evidence^ 
yet  the  Adour  is  a  comparatively  trivial  stream  ;  in  the  case  of  the  Loire,  a  much 
greater  river,  the  evidence  is  far  weaken  I  should  like  to  ask  whether  Prof.  Hull 
can  find  any  evidence  whether  the  greatest  stream  of  Western  Europe,  the  Rhine, 
^uta  a  channel  in  the  continental  slope. 

It  would  be  a  good  test  of  the  whole  question  to  examine  whether  the  Rhine, 
after  receiving  the  Elbe  and  the  drainage  of  Eastern  Great  Britain,  did  cut  such  a 
channel.  There  is  a  minor  [x>int  to  which  I  may  as  well  call  attention  ;  the  stacks 
or  isolated  rocks  rising  from  considerable  depths.  There  is  one,  to  which  special 
reference  has  been  made,  off  the  north  coast  of  Spain,  hut  I  think  that  Prof.  Hull 
baa  misunderstood  the  evidence  in  thi«  case*  As  far  as  I  can  find — ^I  have  just  looked 
ftt  the  chart — it  is  founded  upon  a  tounding  of  260  fathoms,  I  think  Prof.  Hull  has 
overlooked  the  line  and  dot  above  the  number,  signifying  that  no  bottom  was  foun^. 
It  is  quite  possible  that  some  other  errors  may  have  arisen  from  the  same  cause.  I 
most  heartily  concur  with  what  has  fallen  from  both  Mr.  Hudleston  and  Sir  A.  Greikie 
tm  to  the  improbability  of  so  enormous  a  change  id  relative  elevation  aa  would  be 
-caused  by  the  raising  of  the  whole  of  Western  Europe  tJOOO  feet  in  Pleistocene 
times.  And  it  is  at  that  very  Hame  time  that  we  are  assured  by  many  geologists 
that  there  was  a  depression  of,  1  think,  something  over  2000  feet,  of  which  evidence 
is  found  on  the  mountains  of  Wales.  It  cannot  be  supposed  that  there  was  both 
A  depress! OD  of  some  2000  feet  and  also  an  elevation  of  6000  feet,  and  it  is  atill 
more  startling  if  the  elevation  in  Europe  is  supposed  to  have  been  contemporaneous 
with  the  elevation  of  which  we  are  told  on  the  coast  of  Nortli  America,  so  that 
itbe  whole  area  of  the  globe  covered  by  the  North  Atlantic  ocean  and  its  shores 
waa  raised  to  this  extent.  If  this  took  place  there  must  have  been  a  corresponding 
^lepressioD  in  some  other  part  of  the  world,  and  surely  some  evidence  of  this  should 
be  forthcoming.  On  the  other  hand,  I  ought  not  to  conclude  without  saying  that 
i  think  there  is  sufficient  prima  faae  evidence  to  render  it  possible  that  tie  correct 
explanation  is  that  which  Prof.  Hull  has  put  forward,  but  we  ought  to  have  further 
-evidence  before  we  can  accept  it. 

Admiral  Sir  WiXLi AM  WnARTOKi  I  have  listened  with  a  very  great  deal  of 
interest  to  Prof.  Huirs  paper,  but,  at  the  same  time,  with  a  feeling  of  regret  that  I 
had  not  been  able  to  see  his  former  paper  on  the  subject,  and  to  examine  the  details. 
As  I  think  Archibald  Geikie  said,  the  whole  or  a  great  many  of  Prof.  Hull's  points 
4epeiid  upon  whether  there  is  sufficient  evidence  or  not  for  the  different  features  he 
iiaa  drawn.  I  must  confess  that  without  having  had  the  advantage  of  examining 
the  charts,  I  cannot  venture  to  criticize  Ihem  in  detail.  But  he  mentioued  in  his 
abstract  that  there  was  a  very  well-marked  chaunel  off  the  mouth  of  the  Tagus,  and 
I  spent  ten  minutes  thi^  afternoon  looking  at  the  chart,  and  I  am  bound  to  say  that 
ihe  evidence  that  is  there  in  the  shape  of  souodiugs  is  insufficient  to  say  whether 
there  is  a  channel  or  not.  I  found  many,  many  square  miles  without  a  single 
^sounding,  and,  what  is  more,  I  happen  to  be  aware  that  the  soundings  off  the  mouth 
of  the  TaguB  are  particularly  suspicious.  They  were  taken  at  a  very  early  stage,  so 
that  I  do  not  think  very  muck  reiiatiLe  can  be  placed  in  a  channel  unless  tliere  is 
more  evidence  than  there  is  in  that  case.  There  can  be  nu  doubt  whatever — I  am 
jiot  a  geologist ;  1  speak  aa  a  hydrographer — that  we  have  in  various  parts  of  the 
world  now  under  water,  relics  of  wiiat  must  have  been  very  well-marked  channels. 
But  all  those  have  been  well  defined.  Trouble  has  been  taken  and  careful  sound- 
ings made,  and  we  can  depend  upon  the  contours;  but  when  the  soundings  are 
•taken  in  the  middle  of  the  Bay  of  Biscay  by  diQereut  shipa  at  different  times 
jind  by  different  people,  and  when  you  think  how  small  the  scale  of  a  chart  is,  and 
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th&t  yoQ  cannot  tmce  any  more  than  tbo  broadeat  featurea  upon  it,  I  think  joi» 
cannot  find  aoytking  that  can  be  called  evidence  of  small  featuree,  or  of  such 
narrow  channels  as  are  drawn  on  the  chart. 

Mr,  VAUGnAN  Cornish  said  that  he  had  apect  an  hour  and  a  half  before  the- 
meeting  in  eia mining  the  Boundiogs  along  and  in  the  neighbourhood  of  the  blue 
lines  of  supposed  river  courses  traced  on  the  charts  which  Prof.  Hull  exhibited  in 
illustration  of  his  paper,  and  he  found  in  those  aoundings  no  justification  for  the 
river  courses  shown.  Prof.  Hull  had  suggested  that  the  remarkable  trough  called* 
the  Hurd  deep  really  continued  further  up  channel,  but  was  there  filled  up  by  a 
thick  deposit  of  sediments.  He  (Mr,  Cornish)  wished  to  draw  attention  to  ihe- 
fact  that  in  Deleuse's  map  there  waa  shown  here  a  broad  band  of  rocky  bottom 
stretching  acro&s  the  English  Channel.  Tbe  evidence  brought  before  them  that 
afternoon  was  wholly  insufficient  to  establish  a  claim  to  have  traced  the  auV 
oceanic  river-channelB  oflf  the  west  coasts  of  the  British  Isles,  France,  Spain,  and- 
Portugal. 

Dr.  Gregory  :  Prof.  Hull's  theory  has  the  attrsctiveoess  of  simplicity,  but  H 
involves  the  very  improbable  assumption  of  a  9000-feet  elevation  oiT  the  coast^. 
whereas  there  is  no  proof  of  tuck  elevation  on  tbe  adjoining  shores,  Thia  im- 
probability  renders  necessary  a  careful  coDsideration  of  the  alternative  theoriea  of 
the  formation  of  these  submerged  "  cafions.**  There  ia  no  doubt  that  some  of  these 
chaonels  are  submerged  nver-channels,  but  in  many  cases  the  explanation  is 
doubtful.  Thus  Marcel  Bertrand  htis  explained  the  **  Hurd  deep*'  aa  a  line  of 
sub.-ideDce  by  foldifig,  and  that  suggestion  must  be  refuted  before  we  can  accept 
the  Hunl  deep  as  a  river-chaunel.  Another  theory  explains  these  channels  aa 
**cs lions"  of  deposition  instead  of  **cafions  of  erosion."  For  instance,  there  is  a 
"  canon  "  off  the  mouth  of  the  Congo,  which  Buchanan  attributes  to  materials 
brought  down  by  the  river  being  deposited  on  either  side  of  the  mouth.  In  some 
cafes  these  *'  cafions  "  cccur  where  it  ia  quite  impoasible  that  they  could  have  been 
formed  by  subsidence;  e.g,  at  the  easteru  end  of  Lake  Geneva,  where  the  Bhono 
flows  into  the  lake,  there  is  a  **  canon  ^*  which  cannot  have  been  formed  by  erosion. 
Are  Prof.  Hull's  channels  genuine  *'  cafiuDs,*'  or  are  they  to  be  explained  by  the 
other  theoriea  ?  In  the  case  of  the  Hurd  deep,  there  is  the  evitJence  that  it  is 
probably  a  line  of  warping.  In  regard  to  the  **  Irieh  Channel  river,"  there  ia  no* 
single  depression  such  as  Prof.  HulFs  diagram  suggests,  but  a  series  of  elongated 
banks  formed  by  the  nction  of  currents.  There  is  a.aimilar  case  off  the  Humber, 
which  is  instructive,  eince,  as  the  tidal  current  there  is  at  right  angles  to  the  course 
of  the  river,  so  is  the  **  cailon."  The  paper  would  have  been  more  convincing  had 
it  given  a  monographic  treatment  of  one  or  two  caaeF,  instead  of  a  general  survey 
of  a  wide  field.  The  existence  of  some  submerged  ri?er<chaanels  is  probable,  but 
aa  there  are  alternative  theories  explaining  the  facts,  every  case  has  to  be  judge<^ 
on  its  merits. 

[As  several  speakers  attached  weight  to  tiie  Adour  "canon,"  it  may  be  added 
that  there  are  reasous  far  regarding  that  aa  a  line  of  subtidecce,  on  which  move- 
meots  are  fytill  taking  place.] 

Professor  Hull  in  reply  said  :  I  am  afraid,  if  1  am  to  reply  to  all  the  speakers^ 
I  should  have  to  go  over  my  case  again,  which  I  do  not  intend  to  do.  Sir  Archibald 
Geikle,  with  his  usual  caution,  which  ia  very  admirable  for  one  occupying  his 
position,  has  given  a  sort  of  preliminary  acceptance  to  the  views.  He  has  not 
raised  any  serious  objection  against  them,  except  as  regards  the  enormous  lapse  of 
time.  I  must  reply,  as  I  did  before,  that  that  question  of  time  ia  one  that  grows 
ujron  one  as  they  become  older  geologists.  When  you  recollect  that  the  middle 
Tertiary  strata  have  been  raised  up  during  that  period  to  thousands  of  feet  in  (he^ 
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Alps,  it  shows  that  the  Earth  ia  quite  capable  of  performing:  such  revolutiona  as  I 
have  ventured  to  suggest.  Now,  I  do  not  really  quarrel  with  Mr.  BudlestoQ 
^because  he  prefers  calllag  tho  desceat  from  the  platforui  into  the  abysa^l  regioQ  a 
cotitineotal  slope  rather  than  au  ejcarpmeut ;  hut  I  would  like  to  know  how  he 
•caa  possibly  tell  that  the  rocks  on  the  margia  of  tbat  escarpment  may  not  be  strata 
in  some  places  wbich  will  answer  very  well  to  an  escarpmeut  such  as  that  of  tlie 
Ootteswold  hills ;  and  I  thiok,  until  we  have  some  more  knowledge  of  what  this 
platform  U  compoaed  of,  we  need  not  quarrel  about  ita  designation.  I  am  quite  a-^ 
much  at  liberty  to  call  it  an  escarpmeot  (using  the  term  in  a  general  sense)  as 
another  geologist  is  to  call  it  a  continental  slope.  Prof.  J.  W,  Spencer  has  aUo 
said,  in  the  Geological  MagazUe  for  January,  that  such  a  slope  aa  that  I  have 
-deaoribed  is  generally  recognized  as  *^an  escarpment"  in  America.  It  is  really  a 
matter  of  names,  and  1  do  not  think  it  is  worth  while  holding  any  controversy 
upon  it.  Then  he  says,  "  What  evidence  is  there  that  WeaLern  Europe  was  raised 
6000  feet  ?  "  and  he  calla  tho  idea  un philosophical.  That  is  a  matter  of  opinion. 
But  I  will  endeavour  to  give  the  cFideQca  as  concisely  as  possible.  (1)  There  is  a 
community  of  fauna  and  flora  between  Iceland  and  North -Western  Europa;  but 
in  order  to  effect  a  laud  communication  between  the  two  countries  the  bed  of  the 
ocean  must  have  been  elevated  at  ha$t  550  fathoms  (or  2750  feet),  probably  much 
unore.  (2)  Certain  species  of  plapts  in  the  west  of  Ireland  are  evidence  to  a  former 
*land  coanection  with  Spain  and  the  south  of  Europe — as  long  ago  pointed  out  by 
ilProf.  Edward  Forbes.  (3)  The  former  exiateoce  of  glaciers  in  the  Atlas  mountains 
and  the  British  Isles,  together  with  a  vast  extent  ion  of  those  of  the  Alps, 
Pyrenees,  and  Scandinavia.  A  colder  climate  would  be  the  direct  result  of 
elevation  in  these  regions.  (4)  The  fact  as  shown  by  the  aonndiogj  of  the  late 
•Captain  Spratt,  that  the  Mediterrauean  region  had  been  partially  elevated  into 
land,  m  as  to  connect  Africa  with  Europe  through  Malta  and  Sicily  (7.  J.G.S, 
'ToL  xxiiiOi  a^ti  the  general  migration  of  the  Pliocene  animals  into  Africa  by  that 
means,  vls  shown  by  Dr.  Wallace.  Thus  we  have  cumulative  eviilence  in  favour 
of  great  elevation  of  the  land  in  addition  to  that  shown  by  the  soundings.  Mr. 
Blanford,  for  whose  views  I  have  the  greatest  respect,  doubts  the  efficacy  of  the 
current  in  keeping  the  channel  of  the  Hurd  deep  open.  Well,  I  nee  J  not  labour 
that  questioQ  again.  I  know  there  are  others  who  agree  with  me  ;  it  seems  to  me 
that  the  currents  there  are  so  strong  as  quite  to  answer  the  purpose  of  keeping 
4hat  channel  clear.  And  then  about  the  Rhine,  I  hope  to  undertake  thti  examina- 
tion of  the  charts  to  the  east  of  the  British  Isles  and  the  Baltic  after  I  have 
completed  this  work  that  I  have  at  pre^ient  in  hand.  Well,  then  Mr,  Blanford 
asked  how  It  is  poasible  that  the  depression  which  took  place  in  the  glacial  period, 
4Df  not  2000  feet,  as  he  states,  but  1200  feet,  in  North  Walea,  as  evidenced  by  the 
-existence  of  beds  of  gravel  with  shells— how  it  could  have  taken  place  during  the 
|>eriod  when,  as  he  supposes,  I  was  holding  thai  it  was  a  period  of  great  elevation. 
My  answer  to  that  is  this  :  tbat  this  depression,  which  I  certainly  hold  took  place 
all  over  the  British  If^les  during  the  middle  glacial  stage,  was  a  different  epoch  to 
that  of  the  great  elevation  shown  by  these  observations.  We  first  had  an  enormous 
elevation,  and  then  a  depression  extending  to  a  depth  of  1200  feet  at  a  later  epoch. 
Then  Sir  William  Wharton  throws  some  doubt  upan  the  soundiogs ;  but  I  am 
not  responsible  for  the  soundings.  I  take  the  soundings  as  I  find  them  on  the 
Admiralty  Charts  and  I  presume  they  are  cjrreit.  If  he  thinks  they  are  nob 
correct,  then  I  am  afraid  the  responsibility  lies  on  his  shoulders.  Mr.  Vaughan 
ComisbVs  criticism  is  what  I  may  call  destruotive  criticbm.  Any  one  know^i  how 
easy  it  19,  hi  working  out  a  subject  of  this  kind — I  don't  like  to  say  to  pick  holei— 
do  find  little  objections  to  special  points,  and  it  is  impossible  for  me  at  thi«  moment 
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to  Tedfj  hia  statements*  I  do  not  preteiod  that  my  cbanneb  are  all  absolutalj 
perfect,  that  they  are  not  incapable  of  being  modified  and  improved,  bat  I  have 
drawn  tbcm  to  the  best  of  my  ability.  I  think  the  best  way  for  any  peraou  who 
doubts  them  is  to  get  the  Admiralty  Charts^  to  adopt  the  [>]an  that  I  have  adopted^ 
and  draw  the  ieobatbic  lines  for  himself,  and  then  he  will  have  better  ground  for 
disputing  them.  Dr.  Gregory's  viewa  of  improbability  have  no  weight  with  me  at 
all.  Questions  of  probability  or  otherwise  in  natural  science  subjects  are  matters 
which  I  cannot  possibly  recognize.  As  for  the  Congo  and  the  cafion  of  deposition, 
I  think  that  is  a  very  questionable  argument  indeed.  I  understand  this  sub-ocdanio 
channel  of  the  Congo  is  of  enormoua  depth,  and  it  is  quite  impossible  to  admit 
that  it  could  have  been  formed  by  the  heaping  up  of  materials  on  each  side.  Why 
should  the  materials  be  heaped  up  on  each  side  ?  Once  a  nver  goes  into  the  (jcean, 
the  current  very  soon  ceases,  and  the  waters  become  subject  to  the  currents  which 
move  around  it,  the  tendency  of  which  is  to  spread  the  materials  and  to  611  up 
hollows  rather  than  allow  of  their  being  piled  up  on  each  side,  as  described  by 
Dr.  Gregory.     I  think,  sirj  that  is  all  that  is  necessary  for  me  to  say  in  reply. 

The  President  :  I  think  the  chief  point  on  which  Prof,  Hull  finds  disagreement 
with  those  who  have  joined  in  the  discussion,  Is  with  regard  to  the  question  of 
geological  time,  which  is  not  a  geographical  question  at  all  But  most  of  the 
gentlemen  who  have  discussed  the  paper  were  agreed  that  Prof.  Hull's  method 
of  ascertaining  the  contours  and  the  shape  of  the  ocean  bed  by  means  of  the  ex- 
amination  of  soundings,  is  a  correct  one,  and  any  of  the  points  in  which  he  ie 
mistaken  were  probably  con?  equent  on  the  want  of  materials.  No  doubt,  if  he 
continues  his  investigations  in  some  points  he  will  l^e  conflrmed,  and  in  othere 
perhaps  he  will  not  be  confirmed,  in  his  present  views.  He  has  merely  formed  hia 
opinions  on  the  actual  material  that  was  before  him,  on  the  charts,  and  he  has 
certainly  given  us  a  most  interesting  paper.  I  am  sure  you  will  all  join  in  a  very 
cardial  vote  of  thanks  to  Prof.  Hull  and  to  those  who  have  joined  in  the  very  inte- 
resting and  important  discussion  which  followed. 
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By  Captain  A.  W.  3TIPPE.  R.I.M, 

V.     RUNG. 

This  is  now  only  a  large  fishing  village,  chieSy  of  mat  huts,  extending  about  half 
a  mile  along  the  low  sandy  shore,  and  containing  perhaps  2000  inhabitants*  It 
stands  on  the  Persian  coast  about  3i  miles  north-eastward  of  Linga.  There  is  a 
large  date  grove  and  much  cultivation  at  the  back  of  the  pkce.  The  fishermen,  aa 
usual  on  this  coast,  are  of  Arab  descent,  the  cultivators  Persian.  There  is  a  fur 
anchorage,  sheltered  from  the  prevailing  winds,  but  oixsa  to  the  ''saheili,*'  or 
south-wester,  which  is  of  rare  occurrence,  but  occaaionally  blows  with  coasiderable 
force.  The  beach  is  shelving,  and  landing  for  boats  bad  in  consequence,  exoepi 
at  high  water*  There  are  extensive  mounds  and  ruins  of  the  old  town  of  two 
to  three  hundred  years  ago^  and  remains  of  large  hummums.  The  walls  of  the 
old  Portuguese  factory,  a  large  white  ruined  building,  slill  stood  at  the  tiam 
of  our  visit,  but  in  a  very  tottering  condition.  It  was  a  commodious  square  bnild- 
ing  of  several  stories.  Opposite  to  it  stands  a  round  fort  of  good  masonry,  which 
la  surrounded  by  the  sea  at  high  water ;  it  is  circular  in  form,  not  above  20  yarda 
across,  and  has  several  embrasures  for  guns,  and  some  vaulted  casemates  or 
chambers  underneath.   There  is  a  large  excavation  near  the  factory,  whioh^  we  wea 
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informed  by  the  people,  had  been  a  dock^a  aort  of  mud  dock,  I  presume.  Tliere 
ia  little  produced  here,  except  a  common  kind  of  potterj,  there  being  p^ood  pottery 
clay  Dear.*     At  one  time,  it  was  told  ub,  very  superior  pc^ttery  was  made  here. 

The  land  alopes  gently  up  from  the  shore  to  a  height  of  several  hundred  feet,  and 
preeeots,  as  in  so  many  places  in  these  parts,  a  geologically  receut  calcareous  crusty 
largely  composed  of  shelly  debris,  overlying  thick  beds  of  clay,  which  formation 
leada  to  very  broken  ground  being  formed  by  the  waahing  away  of  the  clay.  This 
sloping  ground  ends  abruptly  in  little  cliffi*  a  few  miles  iolaQd,  beyond  which  i» 
an  extensive  pl^n  of  clay,  barren,  and  leveL  At  the  back  of  the  rising  ground, 
5  or  6  miles  to  north-westward  of  the  place,  rises  a  detached  hllU  an  outlier  of 
the  same  formation,  to  a  height  of  6O0  feet.  It  has  pr^ipitous  sidea.  There  is  a 
narrow  difficult  path  up  to  the  top,  wkich  is  covered  with  ruins,  and  many  water- 
cisterns  to  catch  rain-water — more  than  a  hundred,  we  are  told^^of  the  usual 
deacdption ;  they  are  oblong  excavations  in  the  ground,  cemented  inside,  and  have 
arched  roofs  to  prevent  evaporation,  which  have  mostly  fallen  in,  and  choked  the 
cisterns.  They  are  common  all  along  the  coast  at  thi5  present  day.  The  ruins 
were  mere  mounds,  and  no  inscriptions  could  be  found.  The  path  up  baa  been 
fortified,  and  walls  built  along  the  edge  of  the  clifs  where  at  all  practicable. 
Nothing  seems  to  be  known  of  its  origin.     It  is  now  called  Kaleh-Lesti&n, 

History, 

Kung  is  not  a  place  of  great  antiquity,  and  it  appears  to  have  risen  to  impor- 
tance only  after  the  expulsion  of  the  Portuguese  from  Hormuz,  when  they  estab- 
lished a  settlement  here,  and  it  appears  to  have  become  their  headquarters,  and  a 
place  of  some  trade. 

In  I662>  Tavern ier  t  went  from  Basra  to  Congo  (Kung),  where,  he  says,  there  is 
a  **  Portugais*'  factor,  who  receives  half  the  customs  ;  be  also  mentions  that  the  road 
from  Lar  (the  capital  of  the  province)  to  Congo  is  bad  by  reason  of  want  of  water 
and  craggy,  narrow  ways. 

Between  1603  and  1699,  J  Dr.  Gemelli  Carreri  travelled  from  Shirdz  to  Lar 
and  Congo;  he  also  complains  of  the  horrible  roads,  passed  over  the  ''rude  mon- 
tagne ''  of  Chiampa,  which  has  on  the  uummit  the  *'  Karvansera  de  Serkou  *" 
(Sir-i-kuh,  ue,  summit  of  mountain),  two  miles  from  which  they  sighted  the  Per- 
sian gulf  and  Bander  Congo  descent,  environed  by  precipices  into  the  plain,  where 
were  several  small  hills  of  different  colours.  At  Congo,  Joseph  Pereira  d*Azevedo  was 
superintendent  of  the  royal  Portugueae  agency  ;  tbey  lodged  at  the  convent  of  the 
Augustine.  The  Portuguese  received  an  annual  tribute  of  five  horses  and  1100 
tom^na  (about  £500),  by  a  convention  made  after  the  Persians  had  taken  Ormur*,, 
because  the  Portuguese  troubled  with  their  vessels  the  navigation  of  the  whole 
gulf,  which  lefisened  the  custom*  (of  Persia) ;  andt  besides,  they  had  the  great 


•  We  were  told  a  curious  story  about  thia  pottery,  which  is  not  incredible  in  that 
oountry.  The  artiBan  who  improved  ttie  EQanufurturt*  waa  doing  well  for  liimself  and 
getting  known,  when  im  order  came  down  from  Tehortia  to  the  lot'U,l  governor,  that  h^ 
was  to  be  seat  up  tu  thu  ciipitAl«  where  he  was  appointed  to  be  maker  of  cbiua  to  the 
Shah.  The  man  feared  that  if  bo  went  to  Teheri&n  he  would  have  to  make  ix>ttury  for 
every  one  connected  with  the  court,  and  never  receive  any  pay,  ao  be  t^wk  all  the 
money  ho  had  made  to  the  governor,  and  implored  him  to  report  that  the  man  who 
made  the  good  pottery  was  gone,  no  one  knew  where.  After  which  ho  never  made  any 
more  good  pottery. 

t  *  Collection  of  Travels  of  Tavernier,'  etc.     I^iidun,  1G84. 

X  *  Voyage  aniour  du  monde/  Traduit  de  ritalien  dv  Gemelli  Carreri.    Paris,  1727. 
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privilege  of  haying  a  house,  hoistiog  their  flag,  and  juriadiction  over  all  Ohriatiana 
landing.  At  first  they  received  half  the  customs,  but,  owing  to  disputes,  it  was 
•compounded  for  the  above  annual  payment.  The  narrative  says  the  superin- 
tendent  gives  passes  to  Mohammedans  for  safe  navigation  of  the  Indian  sea?,  and 
-eells  the  prizes  taken  by  Portuguese  vessels.  Bander  Congo,  which  is  open  to  the 
«ea»  is  in  lat.  27°  (really  26°  35'}.  **  Nearly  all  the  houses  are  of  mud ;  only  some 
near  the  sea  are  of  stone.  It  is  a  dependence  of  Lar,  under  a  deroga  and  cha- 
bander  (shahbandar,  customs  officer).  It  is  a  country  of  great  trade,  vessels 
continually  arriving  from  India,  Basra,  Arabia  Felix,  and  other  places,  bemdes 
•caravans  without  number.  The  chief  trade  is  in  pearls,  fished  up  in  the 
isle  of  Baharen  and  all  the  gulf;  they  are  bought  cheap,  wholesale  from  the 
fishers,*  and  sold  dear  in  retaiL"  He  then  describes  the  little  copper  sieres, 
still  used,  for  sorting  the  different  sizes,  and  the  separation  of  the  round  and  white 
from  the  misshapen  and  stained  or  of  less  clear  water ;  also  the  skilful  boring  by 
the  Arabs,  "  so  that  one  can  scarcely  see  the  hole ;  "  also  he  refers  to  the  method 
of  bargaining  with  the  hands  under  a  cloth,  which  is  still  practised.  He  men- 
tions the  unhealthiness  and  great  heat,  "  so  that  even  the  birds  hide  themselves  in 
the  trees ;  '*  the  people  go  nearly  naked,  the  rich  clothed  with  "  very  fine  stufif.*' 
He  mentions  the  wind-towers  on  the  houses,  and  says  Bander  Abassi  is  still 
hotter ;  and  also  describes  the  guinea-worm  absolutely  exactly,  with  the  practice 
of  winding  it  slowly  out  of  the  flesh.  "  The  roadstead  is  defended  by  a  fort,  30 
<  palms '  square,  and  armed  with  four  iron  cannon,  made  by  order  of  D.  Gon- 
atantine  de  Norogna"t  (Noronha?)  when  he  was  viceroy  for  the  King  of  Spain. 
Water  was  only  obtainable  from  cisterns,  as  at  the  present  day,  on  this  coast. 

He  saw  vessels  of  the  Portuguese,  of  sixty  and  seventy  guns,  lying  off  Congo,  and 
aays,  "  I  know  only  the  English  and  Dutch  go  to  Gomroon  (Bandar  Abbas) ;  all 
other  nations  traffic  at  Congo,  on  account  of  the  security  given  by  the  power  and 
maritime  force  of  the  Portuguese.  There  are  about  10,000  inhabitants — Moors, 
Indians,  Arabs,  Jews,  and  Armenians,  who  have  fine  shops.**  He  gives  a  good 
-description  of  the  pearl  fishery,  and  the  submarine  springs  at  Bahrein. 

He  also  describes  the  "  ship  "-building,  and  says,  "  Instead  of  nails,  which  they 
are  without,  they  use  '  chevilles '  (pegs)  of  bamboo  or  cane,  and  further  join  the 
planks  vrith  *  ficelles  *  (strings)  made  of  rushes  (probably  coir  or  coconut  fibre). 
For  anchor,  they  have  a  large  stone  with  a  hole,  and  for  oars,  a  stout  stick  with  a 
little  round  plank  attached  to  the  end.*"  All  this  is  unchanged  at  the  present  day 
for  the  coasting;  boats.  He  attended  mass  and  visited  the  bazar,  being  astonished 
at  the  men  "  who  put  burning  coal  in  their  mouths  like  cherries,  by  the  aid  of  the 
-demon,**  so  he  was  told.  During  the  Divdli  (the  great  Hindu  holiday),  the 
**Banianes**  (the  Hindu  merchants)  had  a  "Xautch,*'  which  he  describes  at 
length,  and  "  which  pleased  him  so  much  that  he  wanted  to  see  them  again  and 
again.**  He  also  visited  Kalah  Lestan  (see  ante).  He  sailed  for  India  in  a  "  Moorish  '* 
ship,  as  the  Portuguese  were  at  war  with  the  Maskat  Arabs,  and  had  a  long 
passage,  being  driven  back  from  Pasni  (on  the  Makran  coast)  to  near  Jashk, 
**  owing  to  the  incredible  ignorance  of  the  pilot,  who  was  sailing  by  chance,  never 
having  had  any  other  business  than  tobacco-seller."  The  captain  had  recourse 
to  our  traveller,  who  seems  to  have  taken  charge,  and  "on  the  l(5th  we  found 


•  This  is  now  chiedy  done  ut  Linga,  a  large  town,  the  successor  of  Kung,  nearly 
4  miles  to  the  south-westward. 

t  From  Delivers'  K»k,  'The  Portuguese  iu  ludia,'  it  apj^ars  Coastantin  de 
Noronha  was  Captain-Ooneral  of  Ceylon  in  162iK     Don  MiLruel  de  Xorv^nha  was  vice- 
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-ourselTes  at   the  same  place  as  elevea  days  before— delay  to  which   those  are 
-exposed  who  embark  in  Hoorish  veiseU  "  (he  philoso  phi  call  y  remarks). 

Aa  to  the  date  of  the  occupation  of  Kaog,  the  Chevalier  Chardia,*  betweea 
1671  and  1677,  visited  "  Congue/'  He  sayfl  that  in  1625  the  Portuguese  surreudered 
Bahrein  to  Persia,  and  other  acuall  islands,  "on  contract  to  get  half  the  cuatoras  of 
*Congtie.'*  lie  says  they  got  tribute  from  eren  the  smallest  boats,  and  permitted 
no  trade  with  Indii  except  in  their  own  ships.  After  the  fall  of  Hormuz  (UJ22), 
the  Portuguese  retired  to  Maskat,  and  then  followed  the  treaty  about  Kung. 
They  gave  paa^porta  to  native  ships  under  very  stringent  conditions  and  limita- 
tions. M.  de  tuevenot  t  visited  Kung  in  1665.  He  left  Baira  in  the  ship  of  an 
Armenian  of  260  tonp,  IB  guns»  and  31  seamen— the  captain »  gunner,  and  two 
sailors  being  the  only  **  Franks."  She  was  furnished  with  three  passports,  Portu- 
guese, English,  and  Dutch.  "The  captain  was  a  good  sailor,  but  knew  not  bow 
to  set  off  a  course,  nor  take  an  observation,  nor  read  or  write."  The  quarrels  of 
the  ignorant  skipper  with  the  Arab  pilot  are  given  at  length,  and  **  indeed,  H  was 
commonly  the  Bhiraz  wine  or  Congo  brandy  that  raised  all  this  huff  and  din," 
He  says,  "  Congo  baa  a  little  castle  defended  by  three  pieces  of  cannon.**  Sulphur 
was  exported.  Water  bad  to  be  brought  from  a  distance*  "  The  custom-house 
receives  a  great  deal  of  money,  especially  within  these  last  two  years,  on  account 
of  the  extortions  of  the  governor  of  Bender  Abbassi.  One-half  the  profits  belongs 
to  the  King  of  Portugal,  who,  after  the  lois  of  Ormus,  still  so  infested  the  King  of 
Persia  by  his  ships,  that  continually  kept  cruising  along  that  Ciiast,  that  Persia 
was  constrained  to  make  peace  with  him  upon  conditions.  The  King  of  Portugal 
keeps  an  agent  there,  who  flies  the  Portuguese  flag.  The  Datch  used  to  send 
a  factor  to  buy  pearls  there  from  Bahrein.*^     He  stayed  sixteen  days  at  Kung. 

His  description  of  dealing  with  water-spouts  seems  worth  quoting.  "  Besides 
the  devotions  of  the  Holy  Gospel,  the  human  remedies  which  seamen  use  against 
water-spouts  is  to  furl  all  the  sails,  and  to  0ro  some  gnns  with  shot  against  the 
pipe  of  the  spout.  If  that  sijcceed  not " — he  describes  a  curious  superstition  of 
^'cutting  it  with  a  hlack-handled  knife,  without  which  they  never  go  on  board  far 
that  reason.*'     This  latter  is  probably  from  hearsay. 

I  have  not  been  able  to  trac«  an  account  of  the  date  of  the  abandonment  of 
Kung,  or  of  the  reasons  for  it.  Captain  Harailtoo^t  1688-1723,  says  the 
Portuguese  hleli/  had  a  factory  at  Kong, 
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THE  GERMAN  DEEP-SEA  EXPEDITIONS 

Further  news  of  the  voyage  of  scientific  investigation  in  the  Yaldwia 
has  reached  ub  iq  a  letter  from  VroL  Thun,  the  leader  of  the  expedition, 
to  Sir  John  Murray,  dated  Jamiary  20,  1899.  The  voyage  down  the 
Atlantic  to  the  edge  of  the  un  tare  tic  ice,  and  thence  through  the  Indiau 
ocean,  has  been  moet  Buccegsful^  the  soundings  alone  serving  to  fiU  an 
important  gap  on  the  charts,  and  Bhowing  that  the  average  depth  of  the 
Southern  ocean  must  be  couBiderably  greater  than  has  been  suppaaed. 
J5ir  John  Murray  considers  that  the  feuocefcs  of  the  German  invcBtigaors 

•  *  Voyages  du  Ch.  Uhurdin  eii  Ptifse/  etc.     2  ?ob.     4to.     1733. 

t  *  The  Travels  of  M.  do  Thevcnot,'  etc.   London,  I6B7.   Newly  done  out  of  French. 

I  Now  AecouBt  of  the  Kaat  lodit*,  etc.,  1727. 

S  Chart,  p.  mij. 
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in  attaining  io  high  a  southerly  latitude  in  a  veHsel  not  protected  for 
ice-navigation  is  very  remarkable,  and  that  it  aiigiira  well  for  tbe 
prospects  of  a  ecientitic  antarctic  expedition.  Prof.  Chunks  letter  is  aa 
follows : — 

**  In  sending  yo\i  the  accompanying  sketch  of  our  route,  I  need  only 
remark  that  we  penetrated  much  further  into  tbe  antarctic  regions  than 
we  originally  considered  poBsible.  We  were  only  100  nautical  mile^ 
distant  from  En  derby  Land,  and  in  that  position  dredged  in  4G47  tnetrfift 
(2541  fathoms),  bringing  uj)  a  great  number  of  stones  which  are  not 
volcanic  origin. 


BOUTET    18LAKD 

**  I  caused  our  co^r^e  to  be  directed  towards  Bouvet  island  after  leaving: 
the  Cape,  and  wo  were  happy  to  be  able  to  iind  this  island,  which  haa 
so  often  been  sought  for  in  vain.  It  was  no  small  achievement  for 
Captain  Krech  to  acconipliali  thie,  impeded  as  he  was  by  storms  and 
dense  clouds,  and  surrounded  by  icebergs.  Bouvet  island  lies  in  lat, 
54"  26'  S.  and  long.  3"  24'  E/'  This  island  is  entirely  buried  in  glacier- 
ice,  and  is  steep  and  inaccessible.  It  appears  to  consist  of  a  volcanic 
cone,  with  a  broad  crater-edge  ;  we  found  bat  alt  and  tuff  in  the  dredge, 

**  From  Bouvet  island  we  sailed  along  the  edge  of  the  ice-pack  for  50* 
of  longitude,  with  mostly  calm  weather,  I  was  particolarly  surprised  by 
the  immense  depth  of  the  sea;  many  of  the  soundings  exceeded  3000 
fatliome.  The  sea  is,  at  any  rate,  much  deeper  than  has  been  hitherto^ 
sujiposed.  From  Enderby  Land  as  far  as  Kergiielen  we  encountered 
heavy  storms  j  finer  weather  corameoced  at  St.  PkuL 

**  I  hope  soon  to  be  able  to  seed  you  a  full  report  dealing  specially  witb 
the  serial  temperature  observations  and  the  chemical  analyses  which  have 
been  made.  We  have  to  regret  the  loss  of  our  surgeon,  Br.  Bachmann, 
who  died  in  the  Indian  ocean ;  otherwise  all  the  members  of  the  expedi- 
tion are  well,  and  join  with  Captain  Kreoh  in  heartiest  greetings.** 

•  Tbii  longitude  ib  occiipieil  on  the  Admiralty  charts  by  lindany  ifilaad,  but  il- 
appeara  doubtful  wlictlier  Bouvet,  LitidHny,  and  Thompeiati  islaudn,  shown  near  i 
other  in  the  chart,  nil  ^^-xi^t.— KiC  G,  J. 
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IDEOFE, 

Tlie  Etymology  of  London.^In  last  ye&t^a  volume  of  tho  Tour  du  Monde 
(A  travers  U  Monde,  p»  307)  M.  E.  Maison  calls  attentioa  to  a  suggested  explana- 
tion of  tlie  origin  of  the  name  London,  givon  in  1864  in  a  pamphlet  by  M,  F^ret, 
printed  at  Dieppe.  Tbe  suggestion  was  based  on  the  Btatement  of  Csesar^  that  the 
maritime  parts  of  Britain  were  peopled  by  mratlers  from  Belgium,  who  gave  to 
their  Bettlements  the  names  of  their  tiative  places;  and  on  the  existence  in  the 
Dieppe  district  of  the  three  townships,  Lime,  Douvrcnd,  LondinioreM,  the  similarity 
of  whose  names  to  the  three  cbief  places  reached  by  invaders  of  England  is 
H  oertainly  striking.  Against  this  idea^  however,  must  be  set  the  peculiar  applica- 
"  bility  of  the  name  London,  derived  from  Celtic  words  signifying  "  pool-fort,"  or 
fort  over  the  lagoons,  to  the  site  of  tbe  place  at  the  time  of  the  Roman  invasion* 

■  The  Physical  Peaturei  of  the  Forth  German  Plain,— Tbere  is  perhaps 
no  part  of  Europe,  to  the  physical  features  of  which  so  much  attention  has  of 
late  been  paid,  from  the  point  of  view  of  their  origin,  as  the  North  German 
plain.  Since  the  general  acceptance  of  the  idea  tiiat  the  present  surface  features 
are  due  to  the  former  existence  of  a  vast  ice-sbeet  over  the  country,  many  points 
have  been  explained  which  before  were  quite  enigmatlcaL  Two  papers  have  lately 
appeared  in  which  the  present  physical  geography  is  explained  by  reference  to  tbe 
past— the  one  by  Dr,  K,  Keilhack  (Geographische  Zeitschri/t,  vol  iv.  part  0),  dealing 
with  the  surface  features  in  general ;  the  other  by  P.  Herden  (Deutsche  Bundsckaus 
vol.  xxi«  part  2),  treating  only  of  tbe  river  systems.  Dr*  Keilhack  explains  that 
as  there  seem  to  have  been  three  distinct  ice-ages,  the  second  of  which  saw  the 
furthest  advance  of  the  ioe-sheet,  the  elTocts  of  the  first  cannot  be  expected  to  be 
still  visible,  nor  those  of  the  second,  except  where  its  ice^sheet  advanced  beyond 
that  of  the  third^  viz.  on  the  southern  margin  of  the  district,  and  to  the  west  of  the 
Elbe.  Beginning  with  the  deposits  due  to  the  ice-sheet,  he  diatinguishes  between 
moraines  and  material  laid  down  by  the  glacial  streams.  The  first  division  of  the 
former — ground-moraines^tako  various  forms,  from  nearly  levul  plains  to  drum* 
lins  and  irregularly  undulating  country,  with  no  level  spaces,  such  as  the  Baltic 
lake  plateau.  Tho  second  division^^end-morainea — are  moat  prominent  along  the 
southern  margin  of  the  Baltic  ridge,  where  they  form  a  remarkable  and  unbroken 
rampart.  Of  forms  due  to  the  ice -water,  we  have  first  the  ridges  and  furrows 
formed  beneath  the  ice^gheet,  often  in  a  direction  at  right  angles  to  its  margin;  to 
this  class  belong  the  regular  lines  of  hillocks  and  ridgca  known  as  "  Aaar."  The 
effect  of  the  glacial  streams  outside  the  ice-sheet  is  of  course  greatest  in  the 
neighbourhood  of  the  end  •moraines,  deposited  whore  the  ice  remained  a  long  time 
stationary,  or  oscillated  within  narrow  limits.  Here  they  cover  vast  areas  with 
gravelly  or  sandy  deposits,  the  equivalents  of  the  "  8andr  '*  of  Iceland,  In  discussing 
the  deposits  formed  at  a  distance  from  the  ice-sheet.  Dr.  Keilhack  enters  into  the 
question  of  the  ancient  drainage  system  of  Northern  Germany,  thus  covering  the 
mme  ground  as  Herr  Herdeo,  but  keeping  in  view  rather  the  forms  of  surface 
reiSuLting  from  the  action  of  the  streams  than  the  development  of  their  preseti5 
oonnee.  He  differs  from  the  latter  writer  in  considering  that  the  great  longitudinal 
valleys  which  traversed  Germany  from  west  to  east,  or  from  south-west  to  north- 
east, existed  in  their  broad  outline®  before  the  ice-a^e,  being  deejjened  by  the 
advancing  ice,  according  to  a  well-recognized  law,  and  afterwards  utilized  by  the 
ice-stream.  Herr  Herd  en,  on  the  other  band,  lays  down  that  they  are  post-glacial, 
due  to  the  vast  streams  of  glacial  water  which  found  their  way  to  the  North  sem 
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aloDg  the  mArgin  of  the  ice  at  iu  Tariaus  stages  of  retreat  Both  writers  give, 
broadly  speaking,  the  sam^  account  of  their  courses,  which  coincided  with  the 
west  ward- flowing  sections  of  the  moiern  rivers,  the  main  outlets  being  first  along 
the  line  of  the  ALler  and  lower  Weser,  and  afterwards  aloog  that  of  the  lower  Elbe. 
The  paper  in  the  Jtundschau  is  accompanied  bjr  a  map  showing  the  supposed  coarses 
of  these  great  glacial  streams.  Dr.  Keilhack  supposes  that  at  ewsh  Buccessive  stage 
the  country  east  of  the  Oder  was  largely  <X5CU[/i©d  by  dammed- back  water,  and  that 
as  the  ice  retreated  this  water  fonod  an  outlet  at  fluccesalvely  lower  levels.  In 
this  way  he  accounts  for  various  series  of  terraces  at  different  altitudes,  some  laid 
down  in  the  lakes,  others  in  the  valleys  of  tributary  streams.  West  of  the  Oder, 
•where  the  lakes  are  supposed  absent,  we  see  instead  broad  sand-covered  v alley s»  the 
minor  relief  of  which  is  duo  to  |:ojt- glacial  erosion.  Dr.  Keilhack  describes  fully 
the  various  clasees  of  lakea  met  with,  defining  seven  according  to  their  mode  of 
origin,  and  concludes  by  discussing  briefly  the  effects  of  erosion  both  by  glacial  and 
post-glacial  streamp,  by  the  sea,  aud  by  the  wind.  It  should  be  mentioned  that 
Herr  Herden  aacribea  the  north  and  south  sections  of  the  modern  rivers  to  the 
erosion  of  sub-glacial  streams,  the  channel*  being  utilized  and  deei:)ened  by  the  main 
currents  after  the  retreat  of  the  ice. 

The  Lakei  of  tlie  Black  Forest  — Dr.  Halbfass  ha^  coQlluued  his  Hmao- 
logical  studies  in  Germany,  by  a  survey  of  the  lakes  of  the  Black  Forest,  the 
results  of  which  he  has  given  in  the  eleventh  number  of  Fetermanna  Mitteilungtti 
for  last  year.  Almost  all  tbo  lakes  He  in  the  highest  parts  of  the  district,  the 
two  most  important  groups  being  those  in  the  neighbourhood  of  the  Homisgriade 
in  the  north,  and  of  the  Feldberg  in  the  south.  The  latter  group  contains  the  two 
largest  lake«,  Titi  and  Schluch,  with  lengths  of  between  1  and  2  miles,  all  the 
rest  being  merely  small  tam^.  Of  the  Horniagrinde  group  the  moat  important  is 
the  Mummelsee,  which  likewise  lies  at  the  greatest  altitude  (3385  feet),  and  stands 
first  both  as  regards  maximum  and  mean  dt>pth  (56  and  24  feet).  It  is  fed  by 
tiprlngs  only,  while  the  rest  of  the  group  are  supplied  by  streams*  Its  water  ii 
coloured  brown  by  humus,  but  is  very  clear  and  transparent.  As  regards  the 
origin  of  the  Horniagrinde  lakes,  Dr.  Halbfass  says  that  the  old  idea  that  they  are 
due  to  landslips  has  now  been  given  up,  there  being  nothing  in  the  configuration 
of  the  ground  or  in  the  nature  of  the  rocka  (horizontally  bedded  sandstone)  to 
suggest  such  an  explanation.  Like  the  other  mountain  lakes  of  North  Central 
Europe,  with  which  they  prenent  maoy  analogies,  the  lakes  of  the  Black  Forest 
must  be  regarded  as  the  outcome  of  the  glacial  epoch,  a  special  point  in  favour  of 
this  view,  in  the  case  of  the  Uomisgrinde  group,  being  the  fact  that  they  all  lie  on 
the  eastern  flank  of  the  main  ridge,  the  gentler  slope  of  which  is  more  favourable 
to  the  formation  of  glaciers.  Dr.  Halbrasa  does  not  attach  much  weight  to  the 
prevalence  of  westward-blowing  winds.  The  chief  evidence  of  glacial  action  lies 
in  the  cirque-like  basins  in  which  the  lakes  (themselves  circular)  lie,  and  whioh  aiso 
occur  again  and  again  where  there  are  now  no  lakes;  and  in  the  moraino-like 
nature  of  the  dam  which  holds  back  the  waters.  This  latter  is  best  seen  in  the 
case  of  the  ^fummelsee  and  others  which  have  no  influent  streams*  The  fact  of 
the  gradual  decrease  in  depth  in  the  direction  of  the  dam  would  ba  accounted  for 
by  the  action  of  the  glacier  in  pushing  forward  and  heaping  up  the  smaller  dibris 
of  the  ground -moraine,  while  the  varying  altitude  of  the  lakes  (the  lowest  Id  at 
'J685  feet)  would  imply  a  gra<lual  retreat  of  the  glaciers.  Of  the  two  largest  Likes 
already  mentioned  Dr.  Halbfass  gives  more  detailed  Information.  The  Titiiee^  the 
largest  of  all,  though  not  the  longest,  is  remarkably  regular  in  its  contour,  its 
sides  sinking  gradually  and  evenly  to  its  deepest  part,  which  (at  the  pre^nt  daji 
ihongb  not  formerly)  is  nearly  central.    It  thus  has  a  vary  gradual  angle  of  alope 
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{onlj  6|°),  and  no  extensile  level  floor,  Contrary  to  the  general  rulOj  its  higher 
eastern  ahore  has  a  more  gradual  slope  than  the  western.  Of  the  glacial  origin 
there  can  hardly  he  a  doubt^  aa  the  most  important  glacial  deposits  of  the  whole 
Black  Forest  occur  in  its  neighbourhood.  The  Titisea  receives  the  outlet  of  the 
Feldsee^  a  small  but  deep  tarn  (105  feet),  which  alone  of  the  lakes  of  the  Black 
forest  presents  the  appearance  of  a  true  high-level  mountain  lake.  The  Schluchsee„ 
the  longest  of  the  lakes,  has  a  much  less  regular  floor  than  the  TItisee,  The 
deepest  baain  lies  in  the  broader  upper  half,  but  Dr.  Halbfass's  souodings  have 
revealed  the  presence  of  a  seoood  baslo,  divided  from  the  first  by  a  tslight  ndge,  in 
the  lower  half.  In  the  deeper  basin  the  under-water  slope  is  agaiu  steeper  on  the 
side  of  the  lower  eastern  shore.  The  longitudinal  section  shows  the  gradual 
shallowiDg  in  the  direction  of  the  moraine  at  the  lower  end,  which  has  plainly 
diverted  the  outlet  from  its  natural  south-east  direction  to  a  southerly  one.  Dr. 
HaJbfass  gives  maps  and  sections  of  most  of  the  lakes,  the  latter  possessing  the 
advantage  of  an  identical  horizontal  and  vertical  scale.  The  maps  would  have 
been  improved  by  the  addition  of  the  contours  of  the  shores  of  the  lakes  above 
water-level. 

Austrian  ExploratioEs  Ie  the  Balkan  Peninsula —During  IsRi  autumn^ 
Dr.  Karl  Oi^treich  carried  out,  on  behalf  of  the  Vienna  Geographical  Suciety,  a 
journey  of  exploration  between  Uskiib  (Skoplje),  on  the  upper  Vardar,  and  Sjtnica,  in 
the  Sanjak  of  Novibazar,  a  stretch  of  country  which,  joining  on  the  west  that  lately 
explored  by  Dt,  Hassert,  had  for  the  most  part  been  never  previously  traversed  by 
a  scientific  traveller.  Although  the  route  lay  through  places  of  the  worst  repute  in 
Albania,  Dr.  Uatreich  was  able  to  carry  out  his  programme  to  the  letter^  and  has 
returned  with  a  rich  harvest  of  topographical,  geological,  and  ethnological  observa- 
tions. From  IJfikiib  (950  feet)  an  ascent  waa  made  of  the  north-east  buttress  of  the 
yar  Planiua,  the  Ljubotrn,  and  its  height  determined  as  SOt)0  feet.  The  journey 
waa  then  continued  in  a  generally  north-north-west  directioii^  past  KalkaDdele 
(1400  feet),  snd  across  the  fear  Flanina ;  the  second  highest  peak  of  the  range — the 
Kobilica,  norib^nonh-west  of  Kalkandele — being  a«ceiided>  and  found  to  have  a 
height  of  GOOO  feet.  The  ridge  between  this  summit  and  the  Ljubotrn  runs  with  a 
smooth  outline  at  an  average  height  of  6500  feet.  It  is  a  remarkable  fact  that  this 
main  north-easterly  section  of  the  range  i«  not  desigostted  by  the  inhabitants  of  the 
district  by  any  general  name,  and  only  the  portion  wett  of  the  line  joining  Kalkan* 
dele  with  Prizren  is  known  as  Sar  Planina.  Near  Prizren  (1700  feet),  on  the 
northern  base  of  the  Sar  group,  the  small  lake  of  Bresna  was  discovereti,  Avhioh  is 
apparently  the  remnant  of  a  larger  tertiary  basin.  Djakova  (IJIiOO  feet)  was  next 
reached,  in  |;iart  through  the  precipitous  gorge  of  the  nrioi  (such,  not  DriD,  is  the 
correct  spelling).  There  great  disorder  reigned,  by  reason  of  the  bloody  feud  which  the 
year  before  had  broken  out  between  two  of  the  most  important  families  of  the  place, 
and  which  had  laid  half  the  town  in  ruins.  The  bnznar  had  been  cloEcd  for  fully 
six  months,  the  greatest  calamity  which  can  befall  an  Eastern  town.  The  Turkish 
authorities  had,  however,  finally  succeeded  in  restoiing  peace,  by  bestowing  posts 
of  honour  on  the  leaders  of  the  rival  faclions,  and  so  separating  them  and  remf*ving 
them  from  the  district.  The  broad  high  plain  which  abuts  on  the  south-cast  base 
of  the  North  Albanian  Alps,  between  Djakova  and  Ipek,  with  an  altitude  of  150O 
to  l&CtO  feet  above  the  aea,  la  fertile  and  carefully  cultivated  in  the  neighbourhood 
of  the  villagep,  which  presented  a  clean  appearance,  but  in  which  each  house  is  a 
miniature  fortress.  Ipek  (ISOO  feet)  lies  at  tbo  mo\ith  of  a  narrow  ravine.  On 
ascending  to  the  heights  of  the  North  Albanian  Alps,  ttie  landscape  reminded  the 
traveller  of  the  limestone  Alps  of  Upper  Swabia,  The  pass  north  of  If«k  has  a 
height  of  5600  feet,  and  the  mountains  in  the  vicinity,  of  about  7000.     ?Ience  Dr. 
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Oistralcb  descended  to  Raiaj,  on  the  upper  Ibar,  still  at  an  eleiratian  of  3300  feet, 
ttnd  proceeded  almost  doe  north  to  Sjeuica  (3500  feet),  acroiis  the  district  of  the 
**  PeBiera,"  which  has  hitherto  remained  almost  entirely  uaknown.  Sjenica  had 
been  supposed  to  lie  at  a  greater  elevation.  The  Pestera  forms  two  terraces,  respec- 
tively about  4600  and  5300  feet  high,  with  "  karat  "-like  surface  and  subtermneao 
fftreams  in  places.  Dr.  Oatrelch  finally  explored  the  district  between  Sjeoica  and 
Mitrovica,  travelling  by  way  of  Novibazar  and  malciog  eicuraions  in  various  direc- 
tions. 

The  Danish  Expedition  to  the  Pamirs, —Lieut.  OluraeD  has  communicated 
to  the  Paris  Geograpbie^al  Society  some  details  reapecting  his  work  in  the  PanUrs 
during  last  summer  (*  'omptes  Hetidus^  1898,  p.  458).  In  August  and  September 
surveys  were  made  of  Yeshil-kul  aod  other  lakes  in  its  vicinity.  A  point  on  the 
norlh  shore  of  Yeshil-kul,  near  the  mouth  of  the  Marchenai,  was  fixed  astronomi- 
cally as  in  30=*  47'  50"'9  K.,  72*^  51'  33"  E.,  or  abi)ut  5  miles  west  of  its  position 
io  the  Society's  map.  Soundings  of  the  lake  gave  a  maximum  depth  of  130  feet, 
the  bottom  being  composed  of  granite  and  decomposed  clay-slate.  A  number  of 
sulphureous  springs  were  discovered  near  the  lake,  their  temperature  varying  from 
67°  to  168'='  Fahr.  The  small  lake  Bulun-kul  is  nowhere  deeper  than  7  feet,  and  its 
bottom  is  covered  with  aquatic  plants;  it  seems  to  have  once  formed  a  continuous 
sheet  of  water  with  Yeshil-kul.  Hence  the  expedition  proceeded  to  Wakhan  and 
Ishkasheni,  discovering  many  ruined  fortresses  of  the  Siah-posh  Kafirs.  One  of 
theee,  placed  at  a  height  of  2000  feet  above  the  Paoj,  measures  over  7  miles  in  the 
circuit  of  its  walla  and  towers.  Lieut.  Olufseo  had  made  an  excursion  among  the 
mountains  to  the  south-west,  and  had  come  upon  eight  villages,  whose  inhabitants 
lived  in  complete  isolation.  Some  geyser-like  foiiDtaina  of  sulphureous  water  were 
seeD,  of  heights  varying  from  40  to  100  feet,  and  the  country  round  is  compared  to 
the  Yellowstone  park.  The  expedition  had  taken  up  its  winter  quarters  at  Shorok, 
at  the  junction  of  the  Gund  with  the  Fanj,  Up  to  November  5  no  snow  had  fallen 
in  the  valley,  and  the  temperature  ranged  at  the  time  from  19*  to  4<>°  Fahr, 

FreBch  Eailway  Projects  in  Indo-China.— Now  that  the  French  aathori- 
tics  in  Indo-China  have  seriously  takeo  in  hand  the  question  of  improving  the 
means  of  commuDication  in  that  territory  by  the  construction  of  railways,  there  is 
no  lack  of  articles  in  French  papers  on  the  various  projects  which  have  been  put 
forward  for  the  carrying  out  of  the  undertaking,  A  conciao  summary  of  the 
measures  proposed  for  the  immediate  future  is  given  by  M.  Servigny  in  the  January 
number  of  the  Remw  Fran^mm,  With  the  exci-ption  of  a  short  line  in  Cochin- 
Ohina  and  aoolher  in  Tonkin,  French  IndoCbina  at  present  {Xjssessea  no  railways, 
but  the  welcome  event  of  a  surplus  in  the  budget  during  the  past  two  years,  in 
jilace  of  the  customary  deficit,  has  enabled  the  governor-general  to  obtain  a  loan 
of  200,000,000  f races  (£8,000»000)  viith  which  tj  commence  operations.  To  com- 
pletely meet  the  needs  of  the  territory »  the  programme  would  have  to  include  a 
line  aloDg  the  coast  for  the  wholedistance  from  Saigon  to  Hanoi,  with  various  trans- 
verse tines,  including  a  prolongation  to  Yuonan ;  but,  as  a  beginning,  a  mor«9 
moderate  aim  must  be  kept  in  view.  The  lines  to  be  uodertakeu  first  are  ae 
follows :  (1)  from  Haiphong  to  Hanoi  and  the  Chinese  frontier  at  Laokai  (250 
miles)  ;  (2  from  Hanoi  southwards  along  the  coa&t  to  Vioh  (200  miles) ;  (3)  from 
Turan  along  the  coast  to  Hue  and  Kwaug-tai,  a  little  north  of  that  town  (120 
miles);  (4)  from  Saigon  north-east  to  Khan-hoa,  with  a  branch  inland  to  Lan- 
biaug  (400  miles);  (5)  Mylho,  in  the  Mekong  delta,  to  Kantho  (61  miles).  The 
total  expense  of  ihei^e  lities  is  reckoned  at  196,000,000  francs.  M.  Servigny  briefly 
explains  the  benefits  which  will  be  derived  from  each  of  these  lines,  such  as  the 
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connection  of  Hue  with  its  Dattiral  jwrt,  Taran,  aoti  with  tli©  atanlog-point  of  tbe 
roAd  under  coiiBtruction  towards  the  Mekong;  the  provision  of  eaay  aocwH  from 
Saigon  to  a  sanatorium  in  the  hills,  and  ho  on.  The  coast  lines  will  be  advance 
lections  of  the  future  trunk  line  from  end  to  end  of  the  country,  while  in  time  a 
line  may  be  made  from  tbe  coast  to  the  Mekong  at  Kemar&t.  la  a^ldition  to  the 
above  lines,  the  prolongation  of  the  Laokai  line  to  YuontQ,  for  which  the  French 
have  obtained  a  conceasion  from  the Cbinese  Government,  will  be  carried  out  under 
a  guarantee  on  the  part  of  the  French  Government  for  aeventy-tlve  years. 

AfBICA. 

Stirvey  of  tke  West  Shore  of  Lake  Endolf.— Captain  Austin,  second  in 

command  of  the  Macdonald  eitjedrtiou  in  East  Africa,  writes  from  Save  (Mount 

Elgon),  under  date  November  18  last*  giving  some  account  of  his  surveys  in  the 

country  to  the  north  as  far  as  the  lower  Omo  river     His  route  lay  down  the  course 

of  the  Turquel  and  along  the  west  shore  of  Lake  Rudolf  to  its  most  northern  point. 

This  he  considers  to  lie  further  north  than  it  has  hitherto  been  placed,  probably 

almost  up  to  the  5th  degree  of  north  latitude,  and  as  he  succeeded  in  getting  north 

and  Aoutb  stars  for  latittide  nearly  every  night,  his  observations  should  be  depend^ 

able.     The  western  shores  are  broken  by  numerous  small  lagoons,  separated  from 

the  open  water,  by  low  sand-bars.     Many  evidences  of  a  westward  encroachment  of 

Ihe  lake  were  noticed,  such  as  palm-trees  surrounded  by  water  and  (lArtially  sub^ 

[tDerged.     At  one  point  they  extended  2  or  3  miles  into  the  lake,     Tbe  Turquel, 

I  though  it  has  a  good  flow  in  its  upper  reaches,  probably  never  reaches  the  lake,  but 

lia  absorbed  by  the  sandy  soil*     Some  o  miles  from  the  lake,  its  bad  in  often  half  a 

mile  wide,  with  densely- wooded  banks.     Water  is  obtained  from  wells  in  its  bed, 

and  a  few  patches  of  alluvial  soil  on  its  banks  are  cultivated  by  the  Tarkann.     The 

country  round  is  exceesively  arid,  and  incapable  of  producing  anything.     The 

river  at  the  bead  of  tbe  lake,  called  by  the  natives  Murtoni,  is  the  finest  Btream  iu 

this  part  of  Africa,  except  the  Nile,  and  is  probably  the  only  perennial  feeder  of  tbe 

lake*     The  name  Bas^  Norok,  applied  to  the  latter,  appears  to  be  an  invention  of 

[the  Swahili,  its  native  name  being  Nanam.     The  water  is  unpleasant  to  the  tast^ 

rbnt  abounds  in  fish,  crocodiles,  and  hippopotami,  while  the  lagoons  are  much  fre- 

fquented  by  water-birda.     We  hope  soon  to  publi^sh  a  map  embodjing  the  work  of 

Captain  Austin  and  the  other  members  of  Major  Macdonald^s  exjwdition. 

Captain  Wellby's  Journey  in  North-East  Africa.— Writing  from  Addia 
Abeba  on  December  IGth,  Captain  Wellby  announces  bis  intended  start,  in  three 
'  days*  time,  for  tbe  soutb.  His  plan  is  to  proceed  by  Zakwala  hill  to  LakeZuai  and 
the  lake  south  of  it,  and  to  strike  tbe  Omo  in  7^  K,  foUowiDg  it  down  to  Lake  Ru- 
dolf. His  party  consists  of  forty  meo^AbysaioianB,  Gallas,  Somalia,  and  Sudanese, 
— with  fifty  baggage  animals.  He  hopes  to  carry  on  plane-table  work  throughout, 
on  the  scale  of  1  miles  to  the  inch,  and  also  to  take  latitudes*  heights,  and  other 
observations.  The  party  waa  provided  with  supplies,  calculated  to  last  three  or  four 
months  without  replenish ment,  and  had  with  it  a  canvas  boat  for  crosaing  rivers. 
From  Lake  Rudolf,  as  already  announced,  Captain  Wellby  hoi^es  to  strike  the 
headwaters  of  the  Sobat,  but  his  plans  are  not  yet  defioite.  He  speaks  in  glow* 
ing  terms  of  the  agricultural  wealth  of  AbysAJoia,  and  says  that  the  people  are  far 
better  than  he  had  anticipated. 

Journey  East  of  tlie  Upper  Congo.— One  by  one  the  last  unexplored  districts 
are  disappearing  from  tbe  map  of  Africa.  One  of  the  moat  out-of-the-way  of  these, 
the  forest-clad  regiun  between  tbe  Manyema  country  and  Count  von  Gdtxen'd  route, 
was  last  year  travcrstd  by  a  Belgian  military  expedition  from  the  upper  Oungo, 
under  Lieut.  Grlorie,  sent  in  pursuit  of  the  revolted  Bitetelas*     A  short  account  of 
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the  journey,  accompanied  bj  a  sketch-map,  is  given  in  tlie  sixth  number  of  tho- 
Mouurnient  Qeographique,  and  gives  a  general  idea  of  the  country  passed  tbrouji;h, 
though  somewbat  confused  as  to  details.  The  expedition  left  Riba  Hibti  in  ApnU 
1898,  and  6r&t  ascended  the  valley  of  the  Elila  (Lira  of  Stanley  ^  as  far  as  Misisif. 
the  road  lying  entirely  through  forest,  in  which,  however,  there  are  few  large  trees^ 
From  Misisi  a  north-east  course  was  taken  to  the  Ulindi,  which  proved  an  intipor- 
tanfe  streatn,  with  a  general  width  of  60  to  100  yarda.  The  country  traversed  was 
generally  fiat  and  atill  wooded,  and  no  villages  of  importance  were  seen ;  they  nausr^ 
however,  exist,  aa  cleartugt  were  constantly  met  with,  and  provlsioUB  were  abundant. 
At  Sbabunda,  where  the  Ulindi  was  struck,  a  chief  ia  estsibUehed  who  originally 
came  from  Ujiji.  His  village  contains  abont  8000  inhabitant s.  Horeabcjuts  the 
country  becomes  more  broken ,  and  though  no  well-marked  chains  of  mouniaina  are 
seen,  the  whole  surface  seems  to  form  a  massif  running  from  north  to  south  froni 
near  Lake  Albert  to  Manyema,  and  forming  the  western  vereant  of  the  Central 
African  plateau.  The  rivers  which  flow  west  to  the  Congo  have  excavated  deep 
tortuous  cbannelEi,  and  the  whole  region  is  one  of  the  most  picturesque  imaginable. 
The  highest  summits  reach  an  altitade  of  over  5000  feet.  Along  the  Ulindi  the 
population  is  generally  acsnty,  but  Tata  (heard  of  by  Stanley  in  1870)  is  thickly 
peopled.  At  a  point  not  easily  recognizable  from  tlie  description  the  forest  sud- 
denly ceaseSf  and  An  open  plain  is  reached,  covered  with  short  fine  grass.  This  country 
is  known  aa  Uterabo,  and  its  inhabitants  are  tall,  well  made,  and  warlike*  fighting 
chiefly  with  sfears.  The  Belgian  expeditioa  seems  to  have  gained  a  passage 
through  their  country  by  force  of  arms.  Each  family  possesses  several  head  of 
cattle,  as  well  ss  goats  and  sheep,  and  the  grT>ups  of  huts  are  Burroundt.*d  by  thick 
plantations  of  bananas.  Until  the  middle  of  June  ra^n  fell  about  every  other  day,. 
but  then  became  leas  frequent,  ceasing  early  in  July,  The  expedition  reached  it» 
goal  at  the  village  of  Qwese,  near  the  Husizi,  lying  almost  on  the  water-parting 
between  the  direct  tributaries  of  the  Congo  and  the  baain  of  Lake  Tanganyika* 
Its  altitude  is  5000  feet. 

The   Anglo  -  German   BoEiidary   Commissioii    between  Fyasa   and 

Tanganyika. — Mr.  Alfred  t^harpe  sends  ua  some  notes  on  the  work  of  the  joint 
commission  which  last  year  delimited  the  Anglo-German  bouodary  north  of  Nyasa- 
land.  The  English  party  consisted  of  Captains  Close  and  B Chilean,  Lieut.  Scratchley,. 
and  assistant?,  who  commenced  work  in  June,  and  had  before  December  surveyed 
the  whole  boundary  from  lake  to  lake.  All  longitudea  were  based  on  that  of  a  point 
on  the  telegraph  line,  inland  from  Nkata  bay  on  Ijake  Nyasa^  which  was  tele- 
graphically fixed  from  Cape  Town  with  a  high  degree  of  accuracy.  In  detining 
the  33rd  meridian,  on  which  the  frontier  as  agreed  upon  in  1890  dependp,  it  waa 
found  only  1100  yards  distant  from  a  point  provisionally  fixed  by  Mr.  Sbarpe  aod 
Lieut.  Rhoades  in  1HU7,  working  from  O'Neiirs  position  for  Blantyre.  Mr.  Sbarpe 
says  nothing  about  the  slight  modification  of  the  boundary  involveil  by  the  dis- 
covery that  the  Songwe  does  not  cross  the  33rd  meridian,  so  it  may  be  supfKiaed 
that  the  provisional  arrangement  alluded  to  in  the  Jburnanaat  year  (vol  xi.  p.  300)- 
has  been  upheld.  He  says  that  ho  hopes  to  arrange  for  the  suitable  commemoration 
of  the  Sfx»t  where  Livingstone  died  during  the  coming  dry  season.  The  state  of 
Kyaaaknd  is  reported  as  hopeful,  a  very  large  coffee  crop  being  anticipatod,  and  the 
rubber  traile  showing  an  increase. 

The  Hnienm  of  the  KhediYlal  GeograpMcal  Society  of  Cairo.— On 

December  12  last,  a  museum  of  gecfgraphy  aud  eLbnolooiy  in  connictlon  with  the 
Khedivial  Geographical  Society  was  formally  opened  by  the  Khedive,  io  the 
presence  of  a  gathering  composed  of  mlnkterg,  members  of  the  diplomatic  aod 
conanlar  bodies,  and  others.     An  address  was  delivered  by  H,  £,  Abbate  Paaha^ 
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setting  forth  the  scope  at5tl  objects  of  the  musoum,  which  is  itj tended  to  bnusr 
together  into  ono  view  collections  representing  the  history  and  geoflfraphy  of  Egy]»t 
&Qd  neighbouring  territories  from  the  original  deix»fiit  of  the  Nile  alluvium  down  to 
our  own  timea.  Althoogh  at  present  a  nucleus  only  has  been  got  together,  it 
already  posaessea  a  valuable  collection  of  mapa — ancient  and  modern — portraits  of 
great  travellers,  and  ao  forth.  An  interealiog  point  touched  upon  was  the  connec- 
tion of  the  word  "mosenm"  itself  with  the  ancient  Egyptian  men,  **  a  temple/' 

AMSBICA. 
Exploration  of  Alaska, — The  impetus  given  to  exploratiuo.  In  Alaska  no  less 
than  in  British  territory,  by  the  recent  gold  discoveries,  has  been  such,  tbat  during 
last  year  no  less  than  six  orerland  exploring  parties  were  Eent  out  by  the  United 
States  authorities,  A  brief  sketch  of  the  work  performed  appears  in  the  fifth 
number  of  the  BuUftin  of  the  American  Geographical  Society  for  1898.  The 
objects  held  in  view  are  described  as  primarily  the  determination  of  the  limits  of 
the  gold  deposits^  and  incidentally  the  study  of  other  resources  of  Alaska  and  of 
the  facilities  for  railway  and  road  making  within  that  territory.  Four  expeditions 
were  sent  out  by  the  Geological  Survey,  and  two  by  the  Army,  a  geologist  being 
also  attached  to  each  of  the  latter.  Two  of  the  geological  expeditions,  under  Messrs. 
Eldridi^e  and  Spurr  respectively,  started  from  the  head  of  Cook's  inlet,  striking  one 
north-east,  the  other  north-west  towards  the  Yukon  ;  the  other  two  {under  Messrs. 
Peters  and  Barnard)  reached  the  upper  Yukon  by  the  White  pass;  but  whereas 
the  one  subsequently  struck  across  from  the  White  river  to  the  Tanana,  and  down 
the  latter  to  its  mouth,  the  other  held  on  its  way  down  the  Yukon,  and  executed  a 
detailed  survey  over  a  large  area  ea^t  of  Circle  clty^  along  the  Dominion  boundary. 
The  two  army  eipeditioas,  under  Captains  Glenn  and  Abercrombie,  left  the  coast 
at  points  between  the  Copper  river  and  Cook's  inlet,  and  struck  north  and  north- 
east by  roughly  parallel  routes  to  the  middle  Yukon.  Mr.  Eldridge's  route  lay  up 
the  east  branch  of  the  Suabitna  river  (cf.  Jo  urn  a!  f  vol.  xf.  p.  70),  and  he  was  abl« 
en  route  to  fix  approximately  the  position  and  heij^ht  of  Mount  Bulshaia,  already 
reported  by  prospectors.  He  gives  the  latter  as  lt>,5CX)  feet,  which  would  make  it 
the  highest  summit  in  the  States.  In  the  map  which  accompanies  the  paper., 
Mount  McKinley,  which  has  before  been  sf»oken  of  as  identical  with  Bulshaia,  is 
placed  farther  north,  Mr.  Spurr's  party  crossed  over  to  the  headwaters  of  the 
Kuskokwim,  down  which  they  fioated,  and,  after  diverging  to  the  lower  Yukon, 
reached  the  mouth  of  tbe  former  river,  and  carried  out  furtber  explorations  along 
tbe  coast  and  across  the  Aliaska  peninsula.  The  difliculties  encountered  by  all  tb«^ 
expeditions  were  naturally  great,  and  some  lives  are  reported  lost  during  the  cros^^irg 
of  the  Valdes  glacier  near  the  Copper  river,  by  Captain  Abercrombie's  party.  In 
addition  to  the  above  work,  a  survey  of  the  Yukon  delta  was  carried  out  by  the 
Coast  and  Geodetic  Survey,  with  the  imiiortant  result  that  a  sufficient  depth  of 
water  was  found  in  one  of  the  little-known  toutbemmost  channels,  to  permit  the 
passage  of  ocean-going  vessels. 

Winter  Jotiniej  in  tlie  Nortlieni  Eocky  Hountains*— In  the  first 
number  of  the  new  volume  of  the  Italian  Gcogr^iphical  SL>cicty^8  Btdleihit  Dr.  D. 
K.  de  Simone  gives  a  short  account  of  a  journey  made  a  year  ago  through  Northern 
British  Columbia,  across  some  of  the  wildest  and  least  frequented  parts  of  the 
Kocky  mountains.  Being  in  San  Francisco  at  the  height  of  the  Klondike  gold-fever 
in  1897,  Dr.  de  Simone  made  up  his  mind  to  try  to  reach  the  Yukon  overland  from 
Vancouver,  and  chose  the  winter  in  order  to  avoid  the  diniculties  arising  from  flooded 
streams.  Arrived  at  tjuesnelle,  on  the  upper  Fraser,  January  5^  1898,  most  of 
the  party  who  had  accompanied  him  so  far  gave  up  the  enterprise,  and  be  pro- 
ceeded with  one  companion  only,  a  Norwegian  miner  named  Johnson,  to  Foit 
No.  ILL— Marck^  1899,]  Y 
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OoBellj,  on  the  upper  Skeena.  Here  he  obtained  the  serrices  of  three  of  the 
wandering  Sikiii  lodians,  who  uDdertook  to  lead  the  way  to  the  Omenika,  one  of 
the  headstreama  of  the  Peace,  But  after  [>as8ing  through  a  labyrinth  of  ice* 
covered  mountaiDg,  the  travellers  found  themselves  on  a  more  northeru  stream, 
the  Ingioika,  and  with  difficulty  made  their  way  to  Fort  Graham,  on  the  Finlay, 
An  attempt  of  the  Indiaos  to  desert  by  in^ht  with  tlie  aleilges  and  provisions  was 
only  frustrated  by  the  lagacity  of  Dr.  Simone's  8t.  Bernard  dc^.  From  Fort 
Graham  the  Fialay  and  its  tributary  the  Thudaka  were  uBcended,  and  puahing  un 
desperately  through  the  mounlainF,  Dr.  de  Simone  and  his  one  companion  at  last 
struck  the  Stikine,  and  proceeded  by  Dr.  Dawson's  route  of  1887  to  the  Liard. 
Thence  they  again  struck  west  across  the  Kaasiar  range  to  Lake  Teslin^  on  the 
eastern  route  to  the  I'ukon.  Their  supplies  being  almost  exhausted,  and  themselves 
threatened  with  scurvy,  they  now  turned  their  steps  southwards  to  Telegraph  creek 
and  Fort  Wraogel.  The  rigour  of  the  season  and  other  difliaiilties  of  the  journey 
precluded  the  possibility  of  any  surveys.  The  country  traverse!  ia  describad  as 
covered  with  d^nae  bush  and  forests  of  huge  conifers,  the  valleys  and  plains  among 
the  mouutaina  being  frequented  by  cariboo,  bears,  foxoSy  martens^  etc. 

APBTEALASIA  AND  OdEAKIC  ISLANDB. 
AustraliaiL  Place-names. — Tbe  fifteenth  volume  of  th©  Transactions  of  the 
Boyal  Geographical  Society  of  Aaatralaala  ( Victorian  BraQcb)  contains  a  paper 
by  A.  J.  Wright  on  the  nomenclature  of  an  Auatralian  colony.  After  showing  bow 
Australia  difi'ers  from  other  parts  of  the  world  as  n- girds  its  place-names  from  the 
low  grade  of  its  aboriginal  Inbabitante  and  their  want  of  biatory^  be  expreesea  regret 
that  better  use  has  not  been  made  of  the  opportunities  alTorded  for  intro<iucing  a 
well-con  side  red  and  appropriate  nomenclature.  The  names  bestowed  by  the  earliest 
colonists  were  on  the  whole  dignified  and  euphonious,  but  the  inrush  of  adventarere 
to  the  goldfielda  led  to  the  conferring  of  grotesque  and  repulsiive  names  which  can- 
not be  considered  desirable.  There  Is  a  great  want  of  names  recording  natural 
features  of  the  country*  or  tree^^  birds,  and  animils  once  common  in  districts  now 
deserted  by  them,  which  would  have  been  both  interesting  and  instructive  to  future 
students*  Ih©  suffixes  which  in  English  place-names  are  of  so  much  use  inindicat* 
ing  natural  features  of  the  past  are  altogether  wanting  in  Australia*  Another 
opportunity  neglected  has  been  that  of  recording  the  names  of  many  of  the  early 
explorers  on  the  map,  while  we  do  fiod  other  names  having  no  connection  with  the 
coloniea  or  their  history.  Mr*  M' right  also  objects  to  the  illogical  application  of 
native  or  pseudo-native  words  to  centres  of  colonial  industry^  aa  leading  to  false  con- 
ceptions.  It  is  indispensable,  In  his  opinion,  that  names  should  hav<3  some  raison 
d'etre— ah.Q\x\d  describe  or  commemorate  something,  anl  this  condition  is  not  fulfilled 
in  the  case  of  the  outlandish  native  names,  which  are  out  of  all  proportion  to  the 
native  element  in  the  population.  Much  more  appropriate,  he  holds,  would  be  the 
adoption  of  names  connected  with  the  past  history  of  the  Anglo-Saxon  race,  and 
especially  of  those  men  who  by  their  wiadom  or  valour  contributed  to  the  welfare 
-of  the  colonies.  This  part  of  the  paper  was  the  subject  of  some  criticism  in  the 
discussion  which  followed,  moat  of  the  speakers  supporting  the  retention  of  native 
names. 

Trigonometrical  Survey  Work  in  Hew  South  Wales.^According  ta 
the  last  annual  rei^rt  of  the  Department  of  Lands,  New  Suuth  Walea^  the  amount 
of  trigonometrical  survey  wurk  executed  during  18117  was  as  follows:  The  main 
triangulatioD  has  been  extended  southerly  along  the  coast  to  Wolumla  station, 
thence  westerly  to  Coolangubra  (new)  and  Bukalong  stations,  and  northerly  to 
Ulenbog  station.    Astronomical  observations  were  made  for  determining  latitude 
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and  aumutb  at  Wolumla,  Gleobog,  and  Cooma  fiUtioDB ;  2181  horizoutal  angles 
were  measared^  184  stars  were  observed  for  latitude,  ISi  stars  for  azimutb,  and  23 
stars  for  time.  At  Catbcart,  Stannard,  Waograh,  and  Cosgrovo  Btationa,  1167 
horizontal  and  048  vertical  angles  were  measured,  3flagnetic  observations  were 
also  made  at  tboae  stations.  Reserves  for  protection  of  stations  were  measured  at 
^mmili  Wolurala,  Catbcart,  Gleabog,  and  Stauoard,  A  series  of  check  levels  was 
nm  between  Bimmil  station^  and  a  bench-mark  on  the  trial  survey  for  a  raihvay 
line  between  Bega  and  Eden.  Observations  were  made  at  Wadbilliga^  Bemboka. 
Burragate,  Imky,  Skelton,  Mowwarry,  and  Nagha  stations  ;  1942  horizontal  angles 
and  491  vertical  angles  were  measured.  Magnetic  observations  were  also  made  at 
these  stations.  Beserves  for  the  protection  of  fifteen  stations  were  xneasured  and 
marked,  and  seven  connection  surveys  were  carried  out.  Twenty  new  stations 
were  piled  and  cleared  in  counties  Bucclench,  Harden,  and  W ynyard,  and  the 
necessary  reserves  and  connections  measured.  Twenty-five  new  stations  were  also 
formed  in  counties  Cowley,  Buccleuch,  Wallace,  and  Wellesley,  and  the  necessary 
reserves  and  connections  measured. 

Kabblt-proof  Fences  in  JTew  South  Walet.— A  few  notes  are  given  in  the 
last  Annual  Report  of  the  Department  of  Lands,  New  South  Wales,  regarding  the 
progress  of  the  measures  adopted  by  the  Queensland  and  New  South  Wales 
Governments  to  cope  with  the  rabbit  jiest.  The  erection  of  a  rabbit-proof  fence 
from  Miingindi,  on  the  Queensland  border,  to  the  Naraoi  river,  at  Bugilbone,  a 
diatanoe  of  about  115  miles,  was  completed  in  March,  1897.  Suggeations  have 
been  made  for  the  continuation  of  this  fence,  from  its  termination  at  Bugilbone, 
either  in  an  easterly  direction  to  Narrabri,  or  southerly  to  the  rabbit-proof  fence 
on  the  boundary  of  Wingadee  pistoral  holding*  Tbe  erection  of  the  latter  line  of 
fencing,  and  the  bridging  of  a  gap  which  separates  tbe  netting  fences  on  the 
boundaries  of  Goorianawa  and  Goolthi  pastoral  holdings,  would  bring  into  existence 
an  additional  barrier,  some  hundreds  of  milea  in  length,  which  would  protect  nearly 
the  whole  of  the  counties  of  White  and  Baradine,  including  the  well-known  Pjllij;^ 
scrub,  and  practically  render  the  greater  part  of  tbe  north-eastern  portion  of  the 
colony  free  from  the  inroads  of  the  pest.  The  aggregate  number  of  miles  of  rabbit* 
proof  fencing  erected  in  the  colony  has  increased  to  17,280,  A  map  illustrating 
this  subject  is  given  at  tbe  end  of  the  report ,  which  shows  that  along  the  whole 
western  boundary  no  rabbit  can  croea  the  frontier,  while  two-thirds  of  the  northern 
boundary  is  similarly  protected.  The  work  is  thus  not  one  of  merely  local 
interest,  for  it  may  be  said  to  a^ld  a  new  type  of  boundMry^ — the  artiBcial  biological 
barrier — to  those  bitherttt  recognized  in  political  geography, 

Goverament  of  Batch  Hew  Goinea. — A  note  in  the  GmgraphUcke  ZtiUchri/t 
(1899,  part  1)  announces  that  the  Dutch  authorities  have  at  last  determined  to  bring 
their  portion  of  New  Guinea  under  a  certain  degree  of  control,  their  suzerainty 
having,  since  the  evacuation  of  Fort  Da  Bus  in  1838,  been  exercised  solely  through 
the  Sultan  of  Tidore,  their  vassal.  Two  commiesaries  will  in  future  represent  the 
Dutch  power  directly,  each  supported  by  a  small  force  of  armed  native  police 
commanded  by  a  European,  and  provided  with  a  fiteam-lnuoch,  also  manned  by 
natives.  The  headquarters  of  the  commisearies  will  be  Manokwari,  on  Dure  bay, 
for  North  New  Guinea,  and  Fatak,  in  the  Kapar  district,  for  the  south-west* 

FOI&B   EEOIOHS, 

Swedish  Andr^e  Search  Expedition  —The  energetic  Swedish  arctic  explorer, 
Dn  Nathorst,  has  issued  an  appeal  for  fanis  in  aid  of  an  expedition  to  search  for 
Andree  next  summer  along  the  ea^t  coast  of  Greenland,  It  is  the  opinion  of  many 
experts,  Dr.  Nanaeo  included,  that  this  is  the  most  likely  direction  for  the  balloon 
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to  have  taken,  ^ud]  it  i^  still  hoped  that  Andree  and  bis  companions  may  hare 
landed  in  that  region.  Should  they  have  proceeded  along  the  north-weet  coast, 
they  may  have  already  fellen  in  with  Peary  or  Sverdrup^  and  be  now  in  safety,  bat 
ahould  they  have  tried  to  advance  aoiith  wards  along  the  coast,  they  would  find  no 
inhabitaiitB  before  reaching  Angmagaalik,  in  65*^  50'  N.  Dr,  Natborst  ther^ore 
inaists  on  the  importance  of  searching  the  coast  between  73^  and  76°  north*  ami 
reckons  that  an  expedition  for  this  purpose  will  involve  an  expenditure  of  70,000 
kronor,  including  repairs,  etc.,  to  the  ji^^arc^ic— which  will  be  at  the  disposal  of 
the  search-party — supplies,  and  scientific  equipmc*nt.  On  February  13  it  waa 
reported  that  30,000  kronor  had  already  been  promised.  The  report  that  the  bodies 
of  Andree  and  his  two  companions,  with  remains  of  the  balloon,  bad  been  found  In 
the  interior  of  Siberia  is  regarded  m  without  foundation. 

MATHEMAnCAL  AND   PHYSICAI,  OEO0BAPHY. 

FrofeiSOT  deikie  oe  Land-forms. — The  new  Progressive  Science  Series,, 
published  by  Mr*  JI  array,  and  edited  by  Mr.  P.  E.  Beddard,  contains  several 
volumes  devoted  to  departments  of  phyiiical  geography  by  writers  of  high  eminence. 
Of  these  Prof,  James  Geikie*t*  work*  has  a  special  interest  to  geographers,  on 
account  of  the  plan  which  he  proposes  for  the  nomenclature  and  classificatioa  of 
land-forms.  The  leading  land-forms  are  given  aa  **FlainB,  plateaux,  hills  and 
iiiOuntaiDF,  valleys,  basins,  and  other  hollows  and  depressions  of  the  surface,  and 
lastly  coast-line?.'*  Fhthii^  are  recognized  as  regions  which  are  approximately  flat 
or  gently  undulating,  and  as  a  rule  of  slight  elevation,  and  they  are  divided, 
according  to  the  mode  of  origin  of  their  supiTficial  layers,  into  plains  of  accumula- 
tion, the  surface  of  which  corresponds  to  the  internal  geological  structure  and 
pluins  of  cjroaion,  the  surface  i^f  which  bears  no  necessary  relation  to  the  structure. 
ridif'aHx,,  or  tablelands,  are  not  sharply  distinguished  from  plains,  and  are  cUastfied 
in  the  same  way,  the  tendency  of  plateaux  to  be  cot  up  into  segmeuts  by  eroeioii 
being  noted.  HiU$  and  jnountains  are  not  clearly  separated,  but  the  limit  of 
1000  feet  of  elevation  is  suggestcJ  as  the  minimum  to  which  the  name  of  mountain 
should  be  applied;  but,  for  purposes  of  clasfeiGcation  by  structure,  the  term 
**  mountain**  is  used  to  include  both.  Two  great  divisions  ar*s  recognized:  (a) 
Original  or  tectonic  mountains,  subdivided  into  mountains  of  accumulation 
(volcanoes,  sand-dunes,  etc)^  and  of  deformation  (including  folded  or  Eexurod, 
dislocation,  and  laccolith  mountains) ;  and  (h)  Subsequent  or  relict  mountains^ 
proiluoed  by  denudation,  and  comprising  many  typical  forms  due  to  the  action  of 
orosion  on  different  geological  structures,  resulting  in  sj^nclinal  mountains,  escarp- 
ments, and  necks.  Valleys  are  similarly  divided  into  original  or  tectonic,  formed 
cither  by  hypogene  action  or  by  epigene  action  other  than  that  of  running  water 
(including  constructional  and  deformation  valleys^  the  latter  subdivided  into  dis- 
location and  synclinal  valleys)  and  subsequent  or  erosion  valleys  produced  by  the 
work  of  running  water,  Bmius  ur  hollows  in  the  yurface  are  classed  according  to 
origin  as  lectouic,  volcanic,  dis^8olution,  alluvial,  Eeolian,  rocktall,  and  glacial.  C'oosf- 
lints  are  distinguished  into  regular  or  amooth  and  irregular  or  indented.  The 
author  keeps  before  the  reader  constantly  the  great  fact  that  the  only  clue  to  the 
classification  of  land-forms  is  the  history  of  the  evolution  of  the  land  surface. 

Tke  Aiymmetry  of  the  Northern  Hemipher^.—Under  this  title  Prof. 
SuesB  sum  ma  ri /A' 8  our  knowledge  of  ihe  great  structural  lines  of  the  northern 
hemisphere,  as  derived  from  the  recent  investigations  of  geologists,  in  the  *  Reports  * 
uf  Ihe  Vienna  Academy  of  Sciences  (^Malh,  Natunv,  Classc,  vol.  107,  p,  89).     He 
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lays  down  the  followiDg  great  systems  of  mount&in  folding :  A  seriefl  exteads  over 
Nortliem  Asia  from  the  KaoiQ  peomsula  to  Bering  aea,  which  either  differs 
entirely  from  the  groat  Eurasiatic  system  or  does  not  fall  in  with  the  general  plan 
of  the  latter.  The  folds  are  concave  towards  the  pole,  and  curved  towards  tho 
westi  souths  or  east*  They  have  no  eqmv&lent  in  North  America,  except  possibly 
in  the  coast  rangea  of  British  Columbia,  Kext,  a  great  amphitheatre,  also  con- 
cave towards  the  north,  surrounda  Lake  Baikal  and  the  East  Siberian  plain;  the 
whole  great  series  of  curves  from  Sakhalin  to  Java^  nod  to  the  Himalayas  and 
the  Persian  gulf,  posseases  in  it£  broad  features  a  homologous  arrangement.  The 
next  system  starts  from  the  Tbian  Shan,  and  is  continued  through  the  Central 
European  ranges  to  the  Hebrides;  it  follows  to  a  certain  extent  the  Asiatic 
arraogement,  and  is  to  bs  considered  as  an  extension  of  the  latter.  As  regards  its 
relations  to  the  Atlautic,  the  conclusion  may  be  drawn  that,  while  certain  of  the 
lines  were  never  continued  beneath  the  ocean,  a  wide  arch^ean  region  once  occupied 
its  northern  basin — i  conclusion  also  borne  out  by  facts  observable  in  eastern 
North  America.  Toe  general  system  of  folds  in  the  latter  continent  differs  from 
that  of  Eurasia,  in  that  they  are  concave,  due  to  a  motion  of  the  mass  inwards  ; 
the  European  chains  form  the  intermediate  link  between  tho  Asiatic  and  American 
structure.  This  difiference  in  strncture  between  Asia  and  America  (which  has 
given  rise  to  the  divergent  views  as  regards  the  continents  and  their  relation  to 
the  oceans  which  have  found  favour  with  the  students  of  the  two  regions)  jastideB 
the  conclusion  that  a  lateral  asymmetry  has  existed  in  the  northern  hemisphere 
ever  since  the  Cambrian  epoch.  As  regards  the  question  of  the  permanence  of 
oceans  and  continents,  therefore,  the  general  conclusion  is  that  since  the  e|>och  just 
named  the  positions  of  the  regions  of  outward  and  inward  movement  and  of  the 
Imes  of  surface  tension  have  remained  the  same  in  the  northern  hemisphere, 
though  a  similar  degree  of  permanence  does  not  apply  to  the  oceans.  The  outlines 
of  the  continenta  and  seas  change  in  spite  of  the  contiouity  of  the  fundamental 
lines. 

OINEEAI. 

The  Sitea  of  Great  Conmiercial  Ceatres,— In  the  BidUtin  of  the  American 

Geographical  Society  (ItiUf?,  Xo.  -t),  llajor  A.  F.  Sears  discus&es  the  geographical 
conditions  that  make  gr^at  commercial  centre."^,  endeavouring  lo  lay  down  a  general 
rule  to  account  for  the  positions  they  occupy.  The  keynote  of  the  discussion  is 
the  statement  that  trade  always  follows  natural,  not  artiBcial  laws.  The  paper  is 
thoughtful  and  instructive,  though  perhaps  too  much  prominence  is  given  to  on© 
determiniog  factor,  to  the  exclusion  of  other  possible  causes.  From  the  considera« 
tion  of  a  number  of  instances,  mostly  taken  from  the  United  States,  the  author 
deduces  the  law  that  trade  will  always  come  as  near  as  possible  to  the  centre  of 
production  of  a  country,  even  passing  by  commodious  harbours  easily  reached  from 
the  oceau,  aod,  to  attain  tho  above  end,  choosing  others  which  may  involve  difli- 
cnltiea  of  navigation  or  considerable  addition  to  the  length  of  the  voyage.  Thus 
Boston,  in  spite  of  being  nearer  to  Europe  and  of  the  amount  of  capital  expended 
on  the  port,  has  had  to  give  way  to  New  York,  which  is  over  200  miles  nearer  the 
centre  <»f  the  country.  Id  a  similai'  way  the  position  of  Fhlladelphia,  Baltimore, 
Houston,  New  Orleans,  aad  raaoy  other  pjrts,  is  explaioel,  as  also  the  growing 
importance  of  Montreal  as  corapareJ  with  Quebec.  On  the  west  coast,  Portland 
has  in  the  same  way  nourished  at  the  expense  of  A !» tor  in,  Kalama,  and  St.  Helenas. 
The  re^ison  for  the  importance  of  .Seattle,  as  compared  with  Taooma,  cannot  be  thus 
explained,  but  Major  Sears  says  the  "  producing  region  "  docs  not  lie  in  the  direction 
of  the  last  named.  In  the  region  of  the  lakes,  however,  the  positions  of  Cleveland, 
Detroit,  and  especially  Chicago,  are  explained  from  tbeir  nearness  to  the  heart  of  an 
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exceedingly  productive  country.  In  Europe,  the  Irisb  portF,  as  also  Glasgow, 
Loudon,  and  Hamburp-,  are  cit«d  afl  instnocef.  The  writer  Attempts,  not  always 
Haite  aaiisfaclorily,  to  account  for  apparent  exceptions  to  the  law,  which  be  hold* 
to  be  in  reality  **  without  exception  in  the  world'a  economy/'  The  position  of  San 
FranciBco  is  accounted  for  as  due  to  the  need  of  acceasibiUty  to  the  numbcrles* 
little  inlets!  along  the  Pacittc  shores*  The  trade  of  New  York  haa  not  gone  further 
up  the  Hudson,  because  it  is  the  port  not  of  the  valley  of  that  stream,  but  of  half 
the  continent.  Liveq)ool  has  not  declined  since  the  opening  of  the  ship  canal* 
because  it  is  as  near  a  large  pert  of  the  producing  area  as  Manchester,  Other  great 
ports,  uot  touched  upOD,  could  hardly  he  brought  under  the  action  of  the  law,  w^ 
e.^.,  Aden,  Hoog-Konp,  Singapore,  and  Zanzibar,  and  this  seems  to  show  that  other 
causes  must  also  bo  taken  into  consideration,  in  order  to  render  the  study  complete 
from  all  points  of  view.  It  will  be  seen  that  the  commercial  centres  spoken  of 
are  all  ports^  and  the  law  is,  after  all,  chiefly  an  outcome  of  the  fact  that  waters 
carriage  is  cheaper  than  land-carriage. 

Kubary^s  Ground- do V©*— The  ground-dove  of  the  Caroline  islands,  discovered 
by  Kubary,  and  nanied  after  him  by  Dr.  Finsch  (as  mentioned  above,  p.  107),  is  Fhlo- 
f/ff was  Kubari/if  not  **  Phiegi/as"  as  there  incorrectly  written.  It  is  a  fine  species. 
Thtre  are  four  specimens  of  it  from  the  island  of  Uuk  in  the  British  Muneum*  Two 
of  these  were  obtmned  by  Kubary  himself,  and  two  by  Dr;  Finsch,  who  visited  the 
Uarolinefl  in  1880.  See  Dr.  Finsch's  Ornithological  Letters  from  the  Pacific  itt 
the  /Ws  for  1881, 
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Hanjuhara  Pass :  Some  Points  on  the  Clmdcai  Authorities^ 

Mr  friend  Mr.  Bullock  Hall'd  very  Interesting  work,  'The  Romans  on  the  Riviera 
and  the  Rhone/  has  recalled  me  to  the  old  subject  of  Hannibar^  pass^  which  has 
always  attracted  me,  perhaps  from  a  lawyers  fondness  for  weighing  evidence.  And 
I  am  preHumptuous  enough  to  think  that  there  are  one  or  two  sides  of  the  question 
not  yet  exhausted,  attention  to  which  will  lend  to  confirm  the  opinion  in  favour 
of  the  Argenti^re  which  Mr.  Douglas  Freahlield  has  so  ably  maintained  in  the  Alpine 
Jourhul^  No.  81,  and  in  the  FroceMjtgs  h\G\S.  for  188G. 

Fii8t,in  HaQDibal's  time  the  world  of  the  Romans  comprised  the  plains  of  thePo 
as  far  as  the  Insubres  inclusive,  or,  at  any  rate,  as  far  up  as  the  hills  of  Montferrat 
andAsti,  but  the  screen  of  hill  and  mountain  to  the  west,  and  Gaul  beyond  it,  were 
beyond  their  ken.  HannibaFs  operations  were  therefore  well  known  to  them  from 
the  time  of  his  contact  with  the  Insubres,  but  any  details  which  they  may  have 
heard  about  the  way  by  which  he  reached  that  point  would,  at  the  beat,  be  com- 
[dicated  with  names  of  places  or  tribes  conveying  to  them  no  clear  geographical 
notions.  They  would  be  ill  understood,  and  probably  worse  repeated  and  handed 
down.  But  from  the  time  when  the  Romans  penetrated  into  the  region  between 
the  Alps  and  the  Rhone  they  inevitably  became  acquainted  with  the  country  which 
they  governed,  and  wiih  the  traditione  of  the  great  Cartbaginian*8  passage  through  it 
which  the  tribt^s  must  have  preserved,  and  the  details  concerning  that  passage  must 
have  been  matter  of  kten  professional  interest  to  the  Roman  commanders.  Then, 
at  any  rate,  they  knew  the  truth  about  llannibars  route  and  pass.  The  caaa  Is 
therefore  one  in  which  the  lattr  authorities  are  to  be  preferred  to  the  older.  When 
we  try  lo  enumerate  the  older  authorities  which  any  later  author,  as  Livy,  had  before 
him,  in  order  to  artive  at  a  measure  of  his  trustworthiness,  we  suflfer  under  An 
illusion  as  to  the  latter*s  sources  of  information  arising  from  the  painful  examination 
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of  textfl  from  wliich  we  are  obliged  to  draw  our  own  knowledge,  hivy  and  bia  con- 
temporariea  wrote  of  and  from  what  was  familiar aod  certain  knowledge  to  all  abont 
tbem  who  had  any  connection  with  provincial  aSTalrR.  Varro  was  not  only  the 
most  learned  man  of  kh  age,  but  was  himself  a  general  and  bad  beeci  employed  aa 
Buch  in  the  region,  and  to  dispute  his  staten^ent  on  the  point  would  be  no  wiser 
than  for  a  critic  of  the  year  a*d.  3000  to  dispute  the  statement  of  a  Freucb  fitaff 
officer  of  the  year  a.d.  1000  as  to  the  pass  by  whi&b  Napoleon  crosred  the  Alpa 
before  the  battle  of  Marengo. 

Secondly,  Varro*s  atateoaeot  that  Han nibul  passed  by  the  Argentlere  is  ao  clear 
as  scarcely  to  admit  of  misinterpretation,  but  since  Livy  mentions  no  topographical 
name  after  the  Durance  it  has  been  thought  that  bis  account  will  apply  to  the 
Mont  Geo^vre  equally  with  the  Argenti^re.  This,  however,  I  submit  is  a  mistake. 
According  both  to  him  and  to  Polybluf  it  was  before  the  attack  on  the  city  of  the 
Taurini  that  Hannibal  allowed  bis  troops  an  interval  of  rest,  the  duration  of  which 
(fito/tVis),  and  the  abundance  and  comfort  which  they  enjoyed  in  it,  Livy  empha- 
sizes. Now  this  was  possible  in  the  rich  plains  bc^tween  the  foot  of  the  Argentt^re 
and  Turin,  but  scarcely  so  on  the  descent  from  the  Moat  Gen^vre,  that  is  in  the 
narrow  valley  of  the  Dora  Riparia,  or  in  the  very  short  strip  (7  miles)  of  plain 
country  between  the  entrance  to  that  valley  and  Turio.  Even  therefore  if  Livy 
were  our  only  witness  to  what  was  known  at  Rome  in  his  time,  1  should  feel  my- 
self obliged  to  conclude  in  favour  of  the  former  pasfl,  in  happy  consonance,  aa  the 
fiiot  standi?,  with  Varro. 

Thirdly,  Poly  bins  is  usually  quoted  as  a  single  authority,  but  it  appears  to  me 
that  we  have  two  accounts  from  him  written  at  different  periods  of  his  life.  When 
be  composed  the  narrative  in  hia  third  book  he  did  not  know  which  was  flaunibara 
pM6,  or,  indeed,  aoytbiog  very  clear  about  bia  route;  the  statement  that  Elannibars 
pasi  was  that  through  the  Taurini,  which  Strabo  quotes  from  him,  was  moat  likely 
made  in  his  tbirty-fourlb  book,  which  is  said  to  have  been  a  sort  of  treatise  on 
geography,  but  was,  at  any  rate,  made  after  he  had  lived  to  share  in  the  knowledge 
which  was  aci|uired  through  the  advance  of  the  Romans  into  Gaul.  In  bis  third 
book,  when  he  tries  to  arrive  at  ihe  total  length  of  march  from  Carthage  to  Italy, 
Poly bi us  says  that  from  the  passage  of  the  Rhone  to  the  beglnDing  of  the  asceot  of 
the  Alps  there  are  1400  stadia  for  those  who  follow  the  very  river  in  the  direction 

of  it3SOUrce^-irop«i/i>^fiKoif  irttp*  avrhy  rht^  urorafxhtf  wi  ivi  rftf  irrjyds  (Hist.  lii*  31^).     This 

means  that  he  do«s  not  profess  to  give  the  di&tance  actually  marched  by  Hannibal 
through  districts  unknown  to  him  (Polyblus),  but  gives  the  known  distance  along 
the  river  as  the  nearest  approximation  to  it  that  be  can.  Accordingly,  when  he 
says  that,  aftf^r  his  halt  among  the  Allobroges^  Hannibal  marched  800  stadia  in  ten 
days  to  the  beginning  of  the  ascent  of  the  Alps,  he  no  longer  speaks  of  the  very  river, 
but  uses  a  looser  expression — wapo.  rhy  woTafi^y  (iii.  oO),  Of  course  this  would  be 
translated  " along  the  river '^  if  it  stood  alone,  but  the  signiScant  contrast  with 
irop*  avrhy  rhr  irora^6v  obliges  US  to  translate  it  by  "  parallel  to  or  in  the  general 
direction  of  the  river,"  Whether  the  march  was  really  in  that  general  direction,  at 
least  above  the  confluence  of  the  Drac,  ia  a  matter  on  wMch  the  geographical  in- 
sufliciency  of  Polybiue  is  now  too  well  understood  for  hia  statement  to  carry  any 
weight. 

Here  the  question  may  be  incidentally  noticed,  What  river  did  Polybiua  mean, 
the  Rhone  or  the  Isfire  ?  He  meant  neither,  aa  such,  whether  in  iii,  39  or  in  iiL  60. 
He  had  In  hia  mind,  as  a  kind  of  standard  from  which  Hannibal  deviated,  the  trade 
Toute  over  the  Little  St.  Bernard  ;  and  bis  "  river  "  waa  the  river  along  which  that 
Toute  passed,  namely  the  Rhone  aa  far  up  aa  the  junction  of  the  two,  and  the  la^re 
above  that  point. 
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When,  later,  Polybius  became  aware  that  Hannibal  crossed  the  Alps  by  the 
Argenti^re,  he  described  it  as  the  pass  '*  through  the  Taurini "  without  anj  practical 
ambiguity  for  his  time,  because  the  Mont  Gren^Fre  was  opened  afterwards  by  Pompey, 
and  the  Mont  Cenis,  though  Varro  tells  us  that  Hasdrubal  used  it,  was  not  much 
known.  He  did  not  alter  or  add  to  what  he  had  written  in  the  third  book,  because 
he  well  knew  that  he  had  not  there  named  or  identified  the  pass,  so  that  the  de- 
scription, which  he  meant  to  be  as  vivid  as  he  could  make  it,  needed  no  correction 
or  completion. 

Fourthly,  the  language  in  which  Varro,  as  quoted  by  Sarvius  on  Virgil,  describes 
the  first  two  passes,  reckoning  from  the  Mediterranean,  is  just  a  translation  of  that 
which  Strabo  quotes  about  them  from  Polybius,  except  that  the  words  **  through 
the  Taurini "  are  omitted  from  the  mention  of  the  second  of  them.  The  Mont 
Genevre  having  been  opened  and  the  Moat  Cenls  become  better  known,  the  omitted 
words  were  no  longer  specially  descriptive  of  the  Argenti^re,  for  all  three  descended 
among  the  Taurini.  And  thus  we  have  a  significant  illustration  of  that  gradual 
growth,  in  the  knowledge  of  the  Alps  and  what  had  happened  among  them,  which 
I  submit  ought  to  be  taken  as  a  cardinal  fact  in  our  appreciation  of  the  authorities. 
We  have  three  stages  before  our  eyes :  the  Polybius  of  the  third  book  of  the 
Histories,  the  Polybius  of  the  thirty-fourth  or  some  other  book,  and  the  final  stage 
of  Varro  and  Livy. 

I  do  not  trouble  the  reader,  or  even  myself  very  much,  with  the  details  of  the 
famous  march.  They  are  interesting  not  only  in  themselves,  but  also  because  the 
difficulties  and  liardships  so  impressed  the  survivors  with  whom  Polybius  talked 
that  their  account  of  them,  or  what  he  understood  and  remembered  as  such,  stood 
out  in  his  mind  apart  from  any  geographical  setting,  like  the  scenes  in  a  bad  dream 
which  may  have  happened  anywhere  or  nowhere.  But,  so  far  as  I  am  competent 
to  express  an  opinion,  Mr.  Freshfield  has  successfully  answered  the  serious  questions 
which  arise,  and  has  given  a  true  representation  of  the  march. 

J.  Westlake. 

Chelsea,  January  21,  181)9. 


*  llie  Murvellous  Adventures  of  Sir  John  Maundevile.  * 

Me.  Lugaud's  new  edition  of  Sir  John  Maundevile*s  Travels,  being  rendered  into 
modern  English,  is  easier  to  follow  than  the  old  editions  in  the  original  spelling, 
and  may,  it  is  probable,  induce  many  people  to  read  it  who  have  been  deterred  by 
the  effort  and  time  necessary  to  study  the  old  versions.  It  is  illustrated  with  new 
designs,  of  which  nothing  need  be  said.  What  is  intended  here  is  to  endeavour  to 
rehabilitate  the  character  of  this  well-known  author,  whose  work  has  gone  through 
so  many  editions  and  been  translated  into  so  many  languages  during  the  past  five 
hundred  years,  more,  perhaps,  than  any  other  traveller,  and  whose  name  has  been 
almost  made  a  synonym  for  falsehood,  somewhat  unjustly,  as  it  seems  to  me, 

I  regret  that  Colonel  Yule  t  has  laid  the  great  weight  of  his  authority  against 
our  traveller,  who,  he  intimates,  never  did  travel  in  the  East,  but  took  all  his 
information  from  Friar  OJoric,  who  travelled  in  the  East  in  1316-28.  The  earliest 
known  notice  of  this  last  work,  according  to  Colonel  Yule,  was  in  1348-50.  Maun- 
devile's  book  appears  to  have  been  written  in  1346,  **  the  34th  year  that  I  departed 
from  our  countries."     He  was,  therefore,  if  we  accept  his  own  accounts,  on  his 

•  Constable  A  To.     1>^0."». 

t  M'athay.  and  thv  Way  tliither'  (Haklnyt  Society:  1866;,  pp.  27  29. 
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travels  the  whole  time  that  Odoiic  was  in  the  East,  and  they  may  possiblj  have 
met.  Maundevile  in  one  place  refers  to  two  friars  who  accompanied  him.  ThU, 
acscordiDg  to  Yule,  ia  a  piece  of  craftioesa  on  Maundevile's  part.  There  ia  no  doubt 
that  in  certdn  regions  his  account  and  Odoric^a  are  nearly  identicali  and  it  is  quite 
possible  MAundevile  may  have  copied  auch  portioDs,  if  he  hod  become  acquainted 
with  the  contemporaneous  work,  or  they  may  have  been  derived  from  a  common 
source ;  bat  even  Yule  admita  that  Maundevile'is  readings  of  the  proi>er  names  have 
positive  value  for  collation,  and  have  suggested  amendn^ents  of  the  text  (Odorio^a). 
At  any  rate,  Maundevile*s  account  of  Egypt  is  not  from  Odoric,  nor  his  disserta- 
tion on  the  shape  of  the  P^arth,  which  1  have  not  found  treated  of  anywhere  elM 
later  than  Eratosthenes,  of  the  third  century  b.c,  except  in  Friar  Bacon^a  great 
work  (of  which  more  hereafter),  of  whoa©  work  he  seems  to  have  had  some  kuow- 
ledge.  As  regards  the  territories  of  the  far  East,  Maundevilo  states  that  he  served 
the  great  Khan  as  soldier  for  dfteen  montka  against  the  king  of  Mancy, 

With  reference  to  his  account  of  Palestine,  etc.,  being  "appropriated**  from 
Odoric,  it  seems  quite  as  probable  that  both  got  their  accounts  from  the  monks  in 
that  country. 

He  appears  to  me,  on  the  contrary,  to  have  been  a  welUinformed  man  and 
careful  observer,  and  correct  about  places  be  had  seen  himself,  and  far  aliead  of 
his  age  in  many  respects.  He  was  a  conscientious,  religious  man,  for  does  not  he 
relate  how  the  Soldan  of  Egypt  *  "  wolde  have  maryed  me  fulle  highly,  to  a  gret 
Prince's  Daughter,  yif  I  wolde  hav  forsaken  my  Lawe  and  my  Beleve.  But  I 
thanke  God,  I  had  no  wille  to  don  it,  for  nothing  that  he  behigbten  me  "  i*  He  also 
tells  US  plainly  about  **'  this  Tretjs,  that  I  had  made  after  informacioun  of  men, 
that  knewen  of  things  that  1  had  not  seen  myself^  and  also  of  Marveyles  and 
Cos  tomes  that  I  hadde  seen  myself, "^ — therefore,  profe&t^edly,  only  in  part  from  his 
own  observation. 

Then  the  astute  gentleman,  on  return  from  his  long  wanderings,  called  at 
Home  on  bis  way  home,  and  "  was  assoylle^l  of  all  that  lay  in  my  conscience,  of 
many  a  dyverse  grevous  poynt,"  He  also  showed  the  Pope  his  book,  which  was 
examined  and  approved  by  the  rope's  Council  How  the  Council  gave  their 
imprimatur  to  a  book  containing  the  then  heterodox  doctrine  of  the  spherical 
form  of  the  Earth,  ia  difficult  to  conjecture. 

Our  author,  then,  I  would  accept  as  an  honest  man,  steeped  in  the  credulity  of 
the  age,  accepting  without  demur,  and  in  simple  faith,  all  that  was  told  him  by 
the  eocleisiastical  authorities  In  Palestine,  and  believing  all  the  Eastern  legends  and 
stories  he  beard,  and  incorporating  them  in  his  book.  He  was  not  the  inventor  of 
these  tales,  which,  on  the  contrary,  come  down  from  remote  antiquity.  Herodotus 
has  many  of  them,  and  they  were  then  generally  believed  throughout  the  East.f 

One  cannot  but  be  struck  by  the  difference  between  these  wild  legends  and  the 
sober  and  accurate  accounts  of  places  he  had  visited,  such  as  Egypt,  the  Persian 
gulf,  Tartary,  etc.  His  description  of  the  Beduin,  for  instance  is,  I  thick, 
inimitable,  and  shows  an  intimate  knowledge  of  that  people,  who  are  now  just  the 
same  as  tbi-y  apjwaral  to  him.  To  his  contemporaries  the  account  of  the  great 
Khan's  court  was,  no  doubt,  not  lees  wonderful  or  incredible  than  many  of  the 
myths  related. 

But  I  am  chiefly  concerned  with  him  as  a  scientific  geographer,  for  such  is  the 


*  These  qnotaiions  are  t»ken,  for  their  quaintness,  from  the  edition  of  1725,  frotn 
tht?  Cotton  yiH. 

f  Thu  sources  whence  these  myths  were  derived  are  given  In  the  edition  of  1725. 
They  were,  in  fact,  '*  chestnnte." 
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title  te  deserves,  as  he  ehowa  a  clear  understanding  of  the  sphericity  of  the  Earlb,  ami 
of  its  approximato  dimensions,  with  a  freedom  in  discussing  the  question,  which  ia 
really  surpriBing,  when  we  consider  how  original  thought  was  theD  repreBsed,  In  the 
quotation  following^  which  is  rather  long,  I  have  foUowed  the  mudcrnized  text  of 
Mr.  Lugard.  Sir  John's  argument  is  as  follows:  **Prom  Hiotiustan  "  (apparentlj, 
judging  by  the  description  of  the  pilgrims  letting  the  car-wheeh  go  over  tbem)  "  men 
go  by  sea  and  many  dyvereo  Yles  and  by  many  countries,  fifty-two  joumeyi,  to» 
land  called  Lamary  "  (possibly  South  Africa),*  where  the  people  wore  no  clothes  and 
were  cannibals.  Now  comes  the  remarkable  part — *'  In  that  land,  and  in  maoy  others 
beyond  thar,  no  man  may  see  the  star  Tranamon tan e  (Pole  star),  that  is  unmoveable, 
and  that  is  towards  the  North,  that  we  call  the  Lodestar.  But  mea  tee  another  star, 
the  contrary  or  opposite  to  it,  that  is  toward  the  South,  that  in  clt^pt  Antarctic, 
.  .  .  the  which  star  appeareth  not  to  us  *  *  .  For  which  cause  men  may  well  per- 
ceive that  the  land  and  sea  be  of  round  shape  and  form.  For  the  part  of  the  firma- 
ment sheweth  in  one  country  that  sheweth  Dot  in  another  country.  And  men  may 
well  prove  by  experience  and  subtle  compasaing  of  wit,  that  if  a  man  found  passages 
by  ships,  that  would  go  to  eearch  the  world,  he  might  go  by  M\t  all  round  the 
world  and  above  and  beneath.  For  I  have  been  towards  the  |>ortB  of  Brabant  and 
beheld  by  the  Astrolabe  that  the  star  that  is  clept  the  Trausmontane  is  53  degrees 
high,,  .  .  and  farther  towards  the  Septentrional  (or  northern)  part»,  it  is  62  degrees 
of  height  and  certain  minutep,  for  I  myself  have  measured  it  by  the  Astrolabe. 

•*  Now  ye  shall  know  that  over  against  the  Trausmontane  is  the  tother  star  that  is 
clept  Antarctic  as  I  said  before.  And  those  2  stara  never  move,  and  on  them  turneth 
all  the  firmament  right  as  doth  a  wheel  that  turneth  on  his  axletree.  (Of  course 
neither  the  Polar  star,  nor  still  less  any  southern  oircumpolar  star,  can  be  said  not 
to  move.) 

**  After  this  I  have  gone  toward  the  meridional  parts,  that  is  toward  the  south,  and 
I  have  found  that  in  Lybia  men  see  first  the  star  Antarctic.  .  .  ,  After  going  by  sea 
and  by  land  towards  this  country,  of  which  I  have  spoken  "  (he  calls  it  Lamary,  a 
land  of  cannibals,  who  go  all  naked),  "  and  to  other  isles  and  lands  beyond  that  coun- 
try, I  have  found  the  star  Antarctic  SS'*  of  height  and  some  minutes.  And  if  I 
had  had  company  and  shipping  to  go  more  beyond,  I  trow  well»  as  certain^  that  we 
should  have  seen  all  the  roundness  of  the  firmament  all  about.  .  .  .^' 

Ho  then  explains  that  by  going  north  62*^  10\  and  south  33*^  10'  he  has  seen  three 
parts  of  **  all  the  roundness  of  the  Flrmameut,  and  more  yet  by  5  degrees  and  a 
half.  By  the  which,  I  say  to  you  certainly  that  men  may  environ  all  the  earth 
of  all  the  world  as  well  underneath  as  above  and  return  agsin  to  their  country,  if 
that  they  had  company  and  shipping  and  conduct.  And  they  should  always  find 
men,  lands,  and  isles  as  well  as  in  this  country.  For  wit  ye  well,  they  that  be 
towards  tho  Antarctic  be  straight,  feet  against  feet,  to  them  that  dwell  under  the 
Transmontane  as  well  as  they  that  dwell  under  us  be  feet  against  feet.''  This  is 
very  explicit ;  and  he  then  relates  how  be  had  heard  of  a  man  who  reached  the 
same  **  Isle** f  starting  in  opposite  directions  round  the  world.  He  further  pro- 
ceeds with  his  arguments  thus:  '^ But  how  it  secmoth  to  simple  men  unlearned 
that  men  may  go  under  (he  earth,  and  also  that  men  should  lall  towards  the 
heaven  from  under.  But  that  may  not  be,  any  more  than  we  may  fall  toward  the 
heaven  from  the  earth  where  we  be.  For  on  whatever  part  of  the  earth  that  men 
dwell,  either  above  or  beneath,  it  seemeth  always  to  them  that  they  go  more 


*  Sir  Henry  Yule  says  this  is  Sumatra, 

t  The  peculiarity  of  enUing  any  foreign  country  an  Itle  is  fouud  also  in  the  *  AraLian- 
Nights/ 
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upright  than  any  other  folk.  And  right  as  it  aeeroeth  to  ub  thai  thej  b«  ander  us, 
right  BO  it  seemeth  to  them  that  we  be  under  them.  For  if  a  man  might  fall 
from  the  earth  UDto  the  firmament,  by  greater  reason  the  earth  and  the  aea,  that 
be  80  great  and  heavy,  should  fall  to  the  firraamenf,  but  that  may  not  be.  ,  .  ." 

He  then  discusses  the  size  of  the  Earth,  as  follows :  "  For  the  earth  is  full  large 
and  full  great,  and  holds  in  roundness  and  environment  about  by  above  and  beneath 
20»42o  miles  after  the  opinion  of  the  old  wise  astronomers,  and  this  sayiQ^  I  reprove 
not.  But  after  my  little  wit  it  seemeth  me,  saving  their  reverence,  that  it  is  more* 
- .  .*  His  conclusion  is,  "  And  wit  well  that  after  the  authors  of  astronomy,  700 
furlongs  of  the  earth  answer  to  a  degree  of  the  Firmament,  and  those  be  87  miles 
and  4  furlongs;  now  be  that  multiplied  by  3G0  times,  and  then  they  he  31^500 
miles  8  furloogs  after  the  miles  of  our  country/* 

All  this  seems  to  me  immensely  in  advance  cf  anything  I  have  found  in  any 
writer  of  that  period.  Where  did  he  get  bis  ideas  from?  If,  as  Yalo  concludes, 
he  wfts  a  mere  impostor,  and  had  not  really  travel  led  ^  what  I  would  observe  is^ 
that  these  exact  views  abt)Ut  the  Eirth  are  the  more  marvellous.  Purchas  had  a 
different  opinion  of  him,  and  calls  him  the  greatest  traveller  that  ever  the  world 
had.  If  Maundevile's  statement  that  he  had  been  in  C3°  S.  lat.  be  anywhere 
approaching  to  correctness,  he  must  have  been  nearly  as  far  as  the  Cape  of  Qoo4 
Hope — probably,  chiefly  by  sea,  vid  the  Jlozambique,  Ibn  Batiito,  who  travelled 
about  the  same  perio<l,  viz,  1325-55,  appears  certainly  to  have  gone  down  the 
Mozambique  by  sea  to  9^  8,  lat.  But  if  Lamary  be  Sumatra,  as  assumed  by 
Colonel  Yule,  It  would  appear  as  if  he  had  visited  AuBtralla.  I  think  the  former 
the  less  improbable.  There  is  little  doubt  that  long  before  hl^i  time  there  was 
trade  between  Arabia,  lodiSj  and  the  east  coast  of  Africa,  while  Australia  was 
apparently  undiscovered.  In  the  introduction  to  Astley's  'Collection/*  wo  find 
that  the  Arabs  extended  their  commerci-  southward  along  tho  eastern  coaat  of 
Africa,  beyond  Sofala,  to  above  20^  of  south  hititude. 

Such  a  remarkable  man  as  this  is  surely  not  to  be  dismissed  as  an  ignominious 
impostor.  I  yet  hope  that  some  one,  more  competent  than  myself,  will  do  for  his 
whole  book  what  Yule  baa  bo  well  done  for  Marco  Polo, 

It  is  a  pity  that  onr  author  felt  it  necessary  to  bolster  up  the  theory,  then  thought 
orthodox,  that  Jerusalem  occupied  the  centre  and  highest  part  of  the  world,  con- 
sidering that  he  has  shown  he  knew  better.  This  may  have  been  a  sop  to  the 
eoclesiastlcal  authorities,  and  has  a  grotesque  eOect  after  reading  the  dissertation 
given  above, 

I  cannot  find  any  one  between  Manndevile  and  Columbus  who  maintained  the 
sphericity  of  the  Earth,  and  the  possibility  of  its  circumnavigation.  He  appears 
to  have  been  acquainted  with  the  old  Greek  geographers*  work.  He  laai^  also  have 
had  access  to  Friar  Bacon*s  researches  about  the  figure  of  the  Earth.  This  latter 
wonderful  man  died  about  12{*2-4,  or  ov  er  twenty  years  before  the  beginning  of 
Maundevile's  travels ;  but  as  Bacon  was  previously  iraprisonod  for  many  years  on 
account  of  his  writings,  they  must  have  been  difficul  t  of  access.  Sir  John's  attempted 
correction  of  the  ancients*  detefmination  of  the  size  of  the  Earth  is,  I  believe,  his 
own* 

A  characteristic  feature  of  this  curious  book  is  his  habit  of  quotation  from 
Sciipture  (not  always  correctly)  of  any  text  which  he  considers  bears  on  his 
obaervatlaDS,  or  supports  bis  conclusions, 

A.  W.  Stiffk 


'  Colleciion  of  Voyages  and  Travels.'    London.     17^5* 
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MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETTt 
SESSION  1898-99. 

Afternoon  Technical  Meeting,  Friday,  January  27,  1899,  at  ^p.m. — SiR 
Clements  Makkham,  k.c.b.,  President,  in  the  Chair. 

The  Paper  read  was  : — 

"  On  the  Sub-OceaDic  Physical  Features  off  the  Coast  of  Western  Europe, 
including  France,  Spain,  and  Portugal."    By  Prof.  Edward  Hull,  ll.d.,  F.R.B.,  f.g.8. 


Fourth  Ordinary  Meeting,  January  23,  1899.— Sir  Clements  Markham, 
K.aB.,  President,  in  the  Chair. 
Electiovs.— Alexander  Dick-Cunyngham ;  Thomas  Richard  Glyn;  John 
James  Willoughby  Livett ;  Major  Henry  Stettart  Lockhart-Ross  {bih  Lancashire 
Fusiliers)  ;  Freilerick  Vavasour  McConndl ;  John  Edward  Moore ;  Samuel  Ferkes  ; 
Lieut.  W.  B,  Phillips,  B.N.E.;  G.  H,  St.  IliU ;  F.  G.  Sndson;  John  Loudon 
Strain,  MJn&t.CE, ;  B.  Willis  (ILM.B.  Consular  Service,  China)  ;  George  Wynd- 
hin^  MJ\  (rnder-Secretary  of  State  for  War). 

The  President:  I  may  mention  to  the  meeting  that  we  welcome  here  this 
evening  a  most  distinguished  South  American  geographer  in  Don  Francisco  Moreno, 
whose  work  is  well  known  in  this  country,  and  who  has  explored  regions  in  Pata- 
gonia of  which  we  previously  knew  nothing.  He  has  come  over  here  in  oonnectioii 
with  the  arbitration  which  has  been  referred  to  our  Queen,  and  we  hope  in  the 
course  of  the  session  we  may  receive  one  if  not  two  interesting  papers  from  Don 
Fnncisci\ 

The  Paper  read  was  :— 

**The  Plan  of  the  Earth  and  its  Causes,*     By  Dr.  J.  W.  Gregory. 


Fifth  Ordinary  Met  ting.   Feltruary   13,  1899. — Sir   Clements  Markham, 
K.O.R.,  President,  in  the  Chair. 

Elkctiv>xs. — KdiCMt-d  Arnold ;  R.  Cor  field  Bucknall ;  IJeury  Ccesar  ChUders; 
Frr^hricl:  11'.  i^hristiiih.  B.A. :  James  Frederick  CornisJ*  ;  tT'iints  Francis  Cunning^ 
A'l'* :  Jx}:nts  Oroh  ;  Kdu\irxi  Ikrdnutn  :  Bohert  Martin  Holland  ;  Thomcu  Locking 
HH:kts:  Homer  Btza  Jhdhert :  Lieut.  Henry  F.  X.  Jouniain  {The  Connaught 
Bangers):  SnUan  Mahontt  Khan,  Mir  Muns^ti  of  Kabul,  Afghanistan  ;  CyrH  X. 
t\  Ly-ie,  M.A. ;  S.  S.  McFarlane,  L.B.C.S..  L.R.C.P. ;  Dec^ioro  Moegle;  Capiain 
H  y.  Bix^'ie  \^(^th  Bengal  Car^i^ry^  :  C.  Bozenraad ;  Sir  John  Scotty  K.C.M.O,; 
*\'\Hei  Freriericx  OtL'ye  Shide^  C.P. :  Rev.  T'lecdore  A.  Teitelbaam;  Herbert 
Vk:    -:;  Wa'ne:   /.Vr.  J.  P.  Wi^Mitcxinl.  B.A. 

The  Pkksuhint  saKi :  1  think  iK  will  interest  the  meeting  to  know  that  we  have 
ncv^iTevl  a  very  intcTv^ung  letter  from  the  second  in  command  of  Major  Maodonald^s 
e:Li>eNii:;v^a  to  Lake  Kudolf,  Ca^Hain  Austin  of  the  Koyal  Engineers.  He  amiears 
w  have  fv  Uo«>Ni  up  the  whcvle  wes:  skie  of  Lake  Rudolf,  uken  careful  obderra^ana, 
and  a^vrtaice^i  :ha:  :h«  lake  i^  a  gOL>i  deal  further  to  the  north,  about  20  or  30 
mi*.e*.  than  wa>  j^irvTi.  usly  supjx>«d.  I:  shows  us  we  may  conndentiy  look  forwaid 
lo  valval lo  and  o\>rTec:  maps  of  tha:  little-known  n?^oc.  when  Maj>r  Maodooald 
IX turnip  1  think  1  may  also  aak  you  to  welcome  back  c^ur  frlenc  Sir  Martin  Coawmj, 
wk.>  has  madt-.  :n  a  few  m.^athss  j.^orneys  and  a:!<>?at*  which  ;:  wo  aid  hare  taken 
KXNSS  |^":<tr  *  f<rw  yriirs  :o  *vV>^S2i\:^.     lie  has  roaoheo  the  susiniits  of  nHm^n^ 
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and  Aconcagua,  has  been  nearly  to  the  summit  of  lUampti,  rdcI  got  within  a  thotiaaDd 
feet  of  Mount  Sarmiento,  near  the  Magellan  straits,  a  remarkable  piece  of 
.work  ia  auch  a  abort  time.  I  will  also  aak  you  to  welcome  a  diatinguiahed 
f^profeaeor  fiora  the  university  of  Santiago  deCbile»  wlio  baa  come  liere  to  assist  the 
arbitratora  to  delimit  the  bcmndary  between  I'hile  and  the  Argentine  republic.  It 
will  take  aome  time  and  require  great  conaideratioOt  and  I  hope  we  may  fiequently 
have  the  pleaaure  of  aeeiog  Prof,  Bertraad  at  our  meetings  here. 

The  Paper  read  was : — 

"  Exploration  in  the  Canadian  Eockie) :  a  Search  for  Mount  Hooker  and  Mount 
Brown.**     By  Prof.  Norman  Collie,  f.r.s. 
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Addition9  to  ihe  Library. 
By  HUGH  ROBERT  MILL,  D,So..  Librarian,  R.Q,S, 

Tke  following  abbreTiatioua  of  nonni  add  the  adjeotiTea  deriTod  from  them  are 
employed  to  indicate  the  auurce  of  artiolea  from  other  publicationi.  Geographical 
fiamea  ore  in  each  case  written  in  full  i — 


A,  ==  Academy^  Academie,  Akadetsie. 
Ana.  =  Annaia,  Annalea,  Aunalen. 

B,  =  Bulletin,  Bollettino^  Boletim. 
Com.  =  Commerce,  OommerciaL 

C,  BdL  ^  GoEDptea  Bendua. 
KrdlL  ==  Erdkunde. 

G»  =  Geography,  Geograpbie,  Geogra^a. 

Gea.  ^  Geaellachaft, 

L  ^  Inatitute,  Inatitution. 

la.  =  Izveatiya, 

J.  =  Journar. 

M.  ^  Mitteiluogeti. 


Mag.  =  Magazine. 

P.  =  Prooeediuga* 

B.  =  BoyaL 

Eby.  —  Eev-iew,  Beyne,  KoTfaca. 

8.  ^  Sooiety,  Bod^t^  Selakab. 

Sitab,  =  Sitauugiberioht. 

T.  =  TranaACtioQa. 

V,  —  Vereit]. 

Yerh.  —  Verhaudlungen. 

W.  =  Wiaaeoaohaft,  and  oompounda. 

Z.  =  Zeitachiia. 

Zap.  =  Zapiaki. 


On  acctiUDt  of  tbo  antblg^uity  of  the  worda  oetavo^  quarto^  etc.,  the  itze  of  booka  in 
the  liat  below  ia  denoted  by  the  length  and  breadth  of  Ibe  cover  in  inchea  to  the 
neareat  baLf-inch.     The  size  of  the  Journal  ia  10  x  6i* 

A  ieleetion  of  the  worka  in  tkia  liat  will  ba  noticed  altewhere  in  the  "  Jourmal.*' 

EUB0FE, 

Andorra.  Annimtre  Cluh  Alpin  Ffan^att  23,  18£KI  (1897)  :  311-u4.j.  Regaaillt. 

L*Andorre,     Par  M.  Felix  Regnault.     With  lUmtraiicmt, 
A  viait  to  Andorra  in  18'J5.     The  pupcr  includes  a  list  of  ai^^teen  booka  and  articles 
on  Andorra. 

Anatria- Huiigary. 


Publicfttionen  fiir  die  Intemationtile  Erdmesiutig.  Die  Aatrouomiacb-Gerdatieehen 
Arbeiten  deei  k.  uud  k.  Mililiir-Geograpliiachen  loatitutejj  in  Wien,  XIL  BnmL 
Aatrouymisebe  ArJjeiten.  4.  IjiiDj^euuntersehied-Meeaungen  Kronstadt— Budapeat 
Sarajevo — KronatAdt.  Barajevo — PoJa;  Polhi>heo-  und  Azimuth -Beatiiumungeii 
an f  den  8t»tiouen :  Btisig,  Donnerbberg  und  Jt^achken.  Hurausgeg-ebeu  vom  k. 
und  k.  Militar-Geograpbiachon  Inatitute.  Wien,  1898.  Size  12  x  9},  pp.  vi. 
and  278. 

Baiqnea.  Olobut  74  ( 1 S98) ;  ^^3-340,  Karuta. 

Zur  Ethnugmpliie  der  Baaken.     Von  Dr.  Knrutz.     With  Ittu^rationt, 
Critical  remarka  on  aome  tht-oriee  of  the  origin  of  the  Bawq^uea.  with  descripliMiia  ot 
rarioua  cartB,  aledgc8»  and  implements,  acquired  by  the  author  in  the  Batt^ut*  diatricla 
of  Spain  and  Frjint-e  for  the  Etbuographical  muaeum  In  Liibeok. 

Belgiiim^Brmgei.  B.S.E,  Edge  G.  22  (1898) :  376-3i>5.  Dm  Fiet 

Bmgea  et  le  noureau  canal  maritime.    Par  M.  J.  Du  Fief. 
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Mginm— Geology.  Bo  Wim^. 

Travaux  da  Laboraioire  de  Min^ralogie  et  de  G^logie  de  rUniveniU  de  Q«iid. 
Sur  let  relations  litholog^ques  entre  les  roches  coDsiddr^B  oomme  cambrienneB 
det  maasifB  de  Rooroi,  du  Brabant  ct  de  Stavelot.  Par  Jean  De  Windt  Brnxellea, 
1898.    Site  12x9},  pp.  96.    Plates.    PreierUed  by  the  Author. 

Xuiopo— OUmato.  Z  Oe$.  Erdk,  Berlin  88  (1898) :  183-200.  Xoiaaidu. 

Der  Zusammenliang  des  Winterklimas  in  Mittel-  nnd  Kordwest-Eoropa  mit  dem 

Golfstrom.     Von  Dr.  Wilbelm  Meinardus.     With  Diagrams, 

A  study  of  tbe  olimatio  conditions  of  Europe  during  the  exceptionally  mild  winter 
of  1897-98,  and  the  exceptionally  cold  winter  of  1880-81,  with  special  reference  to  the 
distributiou  of  atmospheric  pressure  and  the  movements  of  the  Gulf  Stream. 

Franoo.  Jtev,  Maritime  188  (1897) :  257-285.  Loir. 

La  livraison  de  Toulon  aux  Anglais  (1793).    Par  M.  M.  Loir. 

Franoo.  Annuaire  Club  Alpin  FranfaU  23, 1896  (1897) :  137-188.         Vcstinger. 

La  Suisse  ni^oiso.    Par  M.  Fernand  Noetinger.     With  lUu&trations, 
On  the  valley  of  the  Y^ubio  and  the  surrounding  country  ia  the  neighbonrhood 
of  Nici\ 

Franoo.  Annuaire  Gub  Alpin  Franfais  28, 1 896  (1897) :  509-523.  Yillara. 

Voyage  de  Grenoble  k  la  Grande-Chartreuse,  le  8  messidor  an  XIL:  manuaorit 

infill  de  Dominique  Villarv,  avec  un  avant-propos  de  M.  Paul  Guillemin. 
A  mountain  journey  undertaken  on  June  27, 180'L 
Fraaoo  -Voat  Blano.  C.  Rd,  127  (1898) :  942-945.  Hanaky. 

Sur  la  de'termination  de  la  pesanteur  an  sommet  du  mont  Blano,  k  Ghamonix  et 

k  Mention.    Note  de  M.  Hanaky. 

Franoo— PyroBOOt.    Annuaire  Club  Alpin  Fran^ais  28, 1 896  (1 897) :  227-270.        Belloe. 

Les  murres  de  la  Garonne,  r^its  de  eourse:^  et  d^expe'riences.   Par  M.  Emile  Belloe. 

With  niusirtUions, 

The  author  takes  the  Col  do  Ber^t  as  "^thc  official  and  rational  source  of  the 
French  Garwiine," 

Franoo — TiTaraii.  Bonrdiv 

\,'^  Vivarais.  £«sai  de  iteographie  Re^rionale.  Par  Louis  Bourdin.  Paria: 
F.  Al<^an,  ISiK^     Site  10  x  0»J,  pp.  2tni.     Illustrations.     Price  os. 

Qonaaay.  Xatmrtr.  Wixhensthn/t  13  (ISl^S):  o  (1-548,  553-557.  eraabaer 

l*oU»r  die  BiUlunc  natiirliohor  Vegeiatious-formaiionen  im  Xorddeutschen  Flach- 
IaihIo.     Von  P.  liraobnor. 
On  iho  forc*i*  and  other  featnn^s  of  tbo  botan'oAl  geography  of  the  North  German 

plAiu. 

Gormanj^-^aek  Foroot  Lakoa     Fttermamns  M.  44  ^1^^)  :  241-251.  TT«iKa^„ 

Zur  Konatni^  der  Seen  de*  Schwarttraldes,     Von  Dr.  W.  Halbfass.     With  Map, 
Dr.  HalUf««s  his  :^>unded  and  de«CTibtHl  a  number  of  &mUl  lakes  in  the  Black 
F*vrt*l^  \Nf  whieh  he  jjivt*  Ivmhynn  trical  ma{>CL     See  »in/«',  jv.  3«X». 

Qonaaaj — OMaMoroial  Sdaoatioa.  BtweD. 

V\>axavr»r\nAl  KduoAtion  in  Gt»rmanT.     Fv>nu^  i.>ffice,  Misoellaneouis  Na  4S3,  18d8. 

Sijt'  10  \  t>|,  j>|v  :^v     r  t\>  i<f. 
Th-i*  r  |*^rt  f^nnt*  \hji  that  ihe  iiuprv>vemeui  in  ovxumeivial  e^iueation  in  G^rmaoT 
ha*  t.  li  ^<\i.  Atxl  iK^i  jNTtxyxiixL  Uu^  crvai  developmeax  in  German  tiude.     It  goes  on 
tv^  xi«?3fc'.^,  tht  *v.^^^x*^*  o-f  ir.>iruv"::or.  iu  ii«'rn\,-«a  cv^ramt'iv'';;tl  :^ch1>^U.  aai  gire^a  nunaber 

lUlr    Fi«<t3aaau  WonlMA. 

TK-   Va:\x  o*"  I  X -V.i ,  S:i::.v>  m  ;U:  :yn  ;»u.i  |\  v-c:!   :a  tbr:  V.-4ud-ns  Valleys  of 

lNv.:s^c:      Ux  \V    Iv**:".  W  v\r^\  .i     l.<v.:.i>c  :  M*o:v.ir.iiu  A  Cvx.  lS5*i»     Sire  9|  x  G, 

|>j\  \,  a:>s\  iv^A      V^r  A%.>  j;:fc*7r,'.J.^v«*.     iVi.--  i'vV^     I'y^xStd  ^5  rl^  rmb4i»hfrsL 

la  ihc  v«i\   cf  A  j^: A^  *>:  h r.* :>s  :    * JjidT  wtiiua  fr.xu  tahv  u*  rU<>^  in  ibe  VAodoaa 

Vaikt*^  :>;    s.",;'.>„.r  ^.\r*  a  ^  v*;.^;.^*:  *v\.\x;:::  v^:'  :ht  ^r^tii;  :Vu;  o:  Am;*  bj  which  the 

|xT*wi?«;^  >V*  .\;  :^-^  V.  A»\<-  T.<r\r  >«^t  b^.-ii  to  iV.«  .t  vai.w  va:>\>  *:  :r.r*  eai  of  tbe 
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Veditarranfrftii.  B,S,&.  LitU  30  (1898):  2S2-287.  Pftillot. 

Yojage  fiu  piivs  ilea  Oroides.    Pur  M.  B.  PaJlIot     With  lHu9traHon4, 
A  cTaim  in  iho  Kaatern  Mediterraueaii. 
SiutU— Iak«»*  AnncMn. 

Lftkes  in  the  region  of  the  soorcca  of  the  Volant  aod  Wetjtem  JJwiua.     By  D.  I, 

Annchiu,     [In   Eu'tdiaD.]     Mnscow,    1898.     Size   10)  x  7,   pp.   56,     Mafi  and 

Hiuttrations,     Pre$ented  by  the  Author, 

SnstU— NoTaya  Zemlya.  Feilden. 

The  Flowering  FluiiU  of  Novaya  Zemlya*  ek\  By  Colonel  H.  W.  Feilden, 
(Reprinted  from  the  Jtmmal  of  Botanj/f  0<!tober  to  Decetnberf  1S98.)  8i£6  (^  X  6i 
pp,  BO.     Presented  btf  thtt  Author, 

BpAia  and  Franea.     Annnaire  Club  Alpin  Frangau  23.  1 890  (1 897) :  368-4ia.         Xartel 
Sons  Terre  (N»3UirUim?  Campagne  189B)  Cueva  dvl  Drach,  ii  Majorqne. — Seialets 
dti   VtTcors.   Ciiouruna  du   D^'voluy.     Par  M.   E.  A,  Martel     With  Plam  attd 
Illutirationt. 
EeooTda  of  speleologiral  r<^»eareb,  mo^t  gpAc^E:  being  glvoD  to  the  Dragon  Cave  in 

Mfijorea,  and  briefer  report*  of  the  caves  of  DAupluoe. 

United  Kingdom— England.  Hyde. 

The  Low  Peak.  By  John  Hyde.  (From  the  OtrUUman*$  Magazine^  November^ 
IS98,)    Pp.  idO-iOO. 

ITnitad  Kingdom— Ireland.    P.J?.  Jri«/i  A,  5  (1898):  40-72.  Browne. 

ThD  Ethno^'mpbv  of  Clare  Island  and  Iniebturk,  County  of  Mayo.     By  Charles 

R.  Browne,  m.d.  '  With  Plate. 
A  coDtinuatioD  of  the  careful  antbropolo^oal  measiirementa  and  study  of  thu  peoplo 
of  the  weat  ctmbi  of  Ireland ;  the  people  of  Clare  island  appear  to  be  the  descci-ndanta 
of  ihe  people  who  lived  on  the  ialand  two  or  three  hundred  years  ago^  with  little 
change  or  interniixlure. 

ITmtad  Kingdom^ Scotland.  Doaglas. 

The  CJimbiTs*  C&rap  at  Ooruisk.     By  W.  Douglas.    (From  the  SGOtii^h  Mouu- 
iaiii^rin^^    Club  Jotiruah   January,   18D8,   pp.   1-lS.)      Size  9x6.       Map  and 
lUmtTation*.     Frt*ent^fd  by  the  Author. 
This  paper  contains  a  map  of  the  CooHob  on  the  scale  of  G  inohes  to  1  mile,  with 
new  data  not  included  in  tliB  Unlnance  Sarviy  Jimp^  as  well  as  aome  suundingB  in 
Loch  Coruiak, 

Woftorn  Europe— Gcal.  Combes, 

A  iravt'rg  Je  Mondf,  Tour  du  Monde  4  (1898)  :  365-3G6, 
Exiate-t-il  de  la  houille  dana  le  Pna-de-Calais  ?     Par  M.  Paul  Comboa, 
The  argument  stated  is  that  the  ctial-baflin^  of  South  Wales,  Bristol,  Dover,  the 
north  of  France,  south  of  Belgium,  Aix-la-Clmtxdle,  and  the  Kuhr  vailey,  are  part  of 
a  continuona  eliect  of  the  cna  I -measures,  allhough  trial  h<jrinjy;a  in  ihe  department  of 
Faa-de-Cftlais  has  found  only  scattered  and  slight  indications  of  underlying  ooaL 

ASIA. 


Asia — Bibliography. 

O dental  Catalogues  of  New  and  Second-Hand  Books  on  Sale  by  Regan  Paul, 
Trench,  Triititier  v^::  Co.,  Limited.— No.  vii.  Books  on  the  Languagefl  and 
Dialects  spoken  in  British  India  and  Ceylon,  viz-  Comparative  Philology,  Poly- 
glots, etc.  (pp.  40) I  Nt>.  viii.  Books  on  the  Great  Oriental  Religions  (pp.  44); 
No.  ii.  Books  on  the  Natural  History  and  Medical  Science  of  the  East,  and  on 
the  Agrionlture  and  Industries  of  the  Tropica  (pp.  56);  No.  x.  Books  on  Afrloan 
Philology  (pp.  32);  No.  xi.  Books  for  tho  study  of  the  Languages  of  the  Moslem 
Wurld  (|jp.  48).     Size  8|  X  C.     Presented  by  Messrs.  Panf,  TrUbner  at  Co, 

Cdotral  Alia.  Norske  G.  Sdek.  Aarb,  9  (1898) :  l*i-40.  Hedin. 

Geoom  Centralaaia  af  dr.  Sveu  Hedin. 

Central  Asin— Moghnli.  Kliai  and  Eosb. 

A  History  of  Iho  MoghuU  of  Central  Asia,  beiog  the  Tflrikh-i-Kasbidi  of  Mirza 
Muhammad  Haiiln.^  DughHt.  An  EngUnh  Ver*iiott  Eilited,  with  Commentary, 
Notes,  and  M«ip  by  N.  Elias.  The  Translation  hy  E  Deuiaoii  Rosa.  Ke-isaue  with 
Portrait  «ntl  Map,  London :  Low  ^^  Co.»  1898.  Size  3  x  b,  pp»  xxvi.  and  5»t». 
Price  1  Otf .  Dei.     Prttented  by  the  Pufif ii/ters. 
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This  is  a  re-iseue  with  a  coloured  frontispiece  from  a  portrait  of  Timnr,  and  a  mmp 
of  Centrul  Asia,  shoxfing  the  region  the  war-lil^e  history  of  which  forms  the  subject  of 
the  book. 

China.  

Chambre  de  Gommerce  de  Lyon.     La  Mission  Lyonnaise  d'exploration  oommerciale 
en  Chine,  1895-1897.    Lyon :  A.  Bey  et  Cie.,  1898.     Size  12  x  8J,  pp.  xxxvL, 
386,  and  470.     Maps  and  Ultutrationt,    Preeented  by  the  Chamber  of  Commerce^ 
Lyons. 
This  splendid  monument  of  French  commercial  enterprise  contains  a  history  of  the 
commission  sent  out  by  the  Chamber  of  Commerce  of  Lyons  to  China,  an  account  of 
the  journeys  made  from  Tonsrking  to  Sechuan  and  thence  to  Canton,  an  article  on 
the  aboriginal  races  of  South- Western  China,  and  a  series  of  spedal  commercial  reports 
on  Tongking,  Yunniin,  Hongkong,  Canton,  Kwechau.  Sechuan,  and  Hankan,  together 
with  separate  reports  on  the  chief  commodities  of  China,  completes  the  work. 

China.  Oester.  Monats.  Orient  24  (1898) :  123-129.  — — 

Die  Seidencultur  in  China. 
China.  Bray. 

Fd.  de  Bray.     La  Chine  et  ses  besoins  au  point  de  vue  de  Tntilisation  des  Belfres, 

de  leurs  capituux  et  de  leur  industrie.     Lou  vain :  Follennis  &  Centerick,  1^8. 

Sise  9}  X  6^,  pp.  xvi.  and  60.    Map.    Price  Is.  Gd. 
The  map  shows  a  scheme  for  a  railway  system  for  China. 
China.  Imp.  and  Astatic  Qtiarterly  Rev.  7  (1899):  58-63.  LiUle. 

The  Fartitiou  of  China.     By  Archibald  Little. 
China.  Scottish  G.  Mag.  14  (1898) :  643-648.  Tata. 

The  Journey  from  Shanjrhai  to  Peking  and  back.    By  Major  A.  C.  Yate.     With 

Illustrations. 

This  contains  useful  cotes  on  the  route  to  Peking  by  the  railway  from  Tientsin, 
with  hints  for  improving  the  passenger  service  of  the  steamers. 

Chinese  Empire— MongoUa.      Globus  74  (1898) :  319-322.  Ziohy. 

Aus  Urga  in  der  Mongolei.    Von  Eugen  Graf  Zichy.     With  Illustrations. 

The  illustrations  contain  some  striking  Mongolian  portraits,  illustrating  the  national 
dress. 

French  Indo-China.     Annuaire  aub  Alpin  Frangais  23,  1896  (1897)  :  446-495.     Sallei. 

Uue  tournee  en  Indo-Chine.  novembre  1895— Mai  1896.     Par  M.  A.  Salles.     With 

lUusi  ration  8. 

A  journey  from  Saigon  to  Langson. 
India— Chitral.  Dntliie. 

The  Botany  of  the  Chitral  Relief  Expedition,  1895.     By  J.  F.  Duthie.— Records 

of  the  Botanical  Survev  of  India.     Volume  i ,  No.  9.     Calcutta,  1898.     Size  10  x 

6 J,  pp.  139-182.     Map.' 
India— Himalayas.  Waddell. 

Among  the  Himalayas.     By  Major  L.  A.  AVaddell.     London  :  A.  Constable  &  Co., 

1899.     Size  9^  x  6J.  pp.  xvi.  anil  452.     Map  and  Illustrations.    Price  18«.     Pre- 

sented  by  the  Publishers. 
The  richly  illustrated  nnrrutive  of  a  journey  through  Sikkim  by  an  acoomplisbed 
student  of  the  Himalayan  peoples. 
Indo-China.  Ann.  G.  7  (1898)  :  457-4C2.  

Travaux  du  Bureau  topographique  des  troupes  de  I'lndo-Chine. 
Malay  Archipelago.  

Revised  Supplement,  1898,  relating  to  the  Eastern  Archipelago.     Part  L,  1890. 

(Corrected  to  October  17,  1898.)      London :  J.  D.  Potter,  1898.     Size  10  X  6,  pp. 

84.     Price  9cf.     Presaited  by  the  Hydrographic  Office,  Admiralty. 

Pamir  Boundary  Commission.  Gerard,  Holdich,  Wahab,  and  Aleook. 

Report  on  the  Proceedings  of  the  Pamir  Boundary  Commission.    By  Major-Greneral 
M.  G.  Gerard,  o.b..  Colonel  T.  H.  Holdich,  c.b.,  Lieut.-Colonel  R.  A.  Wahab,  and 
Surgeon-Captain  A.  W.  Alcock,  1896.     Calcutta,  1897.      Size   13^  x  9,  pp.  100. 
Maps  and  Illustrations.     Presented  by  the  India  Office. 
This  very  interesting  and  finely  illustrated  Report  was  noticed  in  the  Journal  for 

January,  p.  50. 
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PMUppins  Iil&iid$.  WoTceAter. 

Tlie  Philippine  Is  hinds  and  their  People.     A  Record  of  Person  il  ObBervatfon  and 
Kxporient^,  with  a  short  siimmary  of  tb*.''more  important  factes  iti  tbe  History  of 
the  Archipela-o.     By  Dean  L\  AVorceater.     New  York:  The  JIacmillan  Co,,  1898, 
Size  10  X  i*>}f  pp.  XX.  aod  530.     Map§  and  llltutrationM,    Price  lat,     FreMenied  hff 
the  Publi$heri, 
Ttiig  will  for  a  lonjj  time  he  the  Btandfirfl  work  on  the   Philippine  inlands.     Mr. 
Dpau  hid  spent  nearly  a  year  in  the  UlancU  iji  1887-H8,  atrnlyinjtr  their  zoolo^ry,  and 
i;$pecially  their  bird-lite,  anil,  returniog  in  1890»  spent  a  macli  lonjjjer  tim«  in  vi^itiug 
und  ^titdyiog  the  varioaB  iHlands.     The  zoological  motive.^  of  tha  author  in  no  way 
lead  him  to  neglect  the  hiBtoncah  pjeograpliioal,  economic,  and  social  asspccts  of  the 
arcliipelago,  which  Bince  bia  juurney^  haa  heeome  an  Americuii  possei^Bioa. 

Bussia— ^Oaneasua,  etc.  Zidhj 

X\\  u.  XVI  Jahretb.  (1896  u.  1897)  Wiirlismher^,  Ver.  Hand€l»g.(l^m}:  22-35. 

BleiDe  Reiae  im  Kauka^its  imd  Zeotmlaaien  znr  Ermittelnng  der  Uraitze  der 

Vulker  mit  besooderem  Bezug  auf  d+n  UDgarischea  Naiiien.     Yon  Engen  Graf 

Zichy. 
Boisia     Siberia*  A  nn.  G,  1  (1898)  ;  351-362,  429-440.  KaYonemu. 

l^tois  RuveDeati.     Travaux  de^  Bussei  dans  PAsie  Beptentrionak.     Aim  $epaTaU 

crtpy,     PreMent'T'd  by  the  Author. 

BiimU— Trani-Cacpian.  Bomtrwue, 

Annuaire  Ouh  Alpin  Fran^ni»  23,  189»)  (1897)  :  414-445. 

En  Tranaeaeitie.     Par  M.  Alexandre  Bontroue.      With  Map  and  lUmlrationn. 
Eu»ii«— Tran»'Caspian.      Petertnannt  M,  44  (1898) :  201-214.  Walther. 

IhiB  Oxugproblem  in  hiatoriiicher  und  geolo^ischer  Beleuchtung,     Von  Prof.  Dr. 

Johannea  Waltber.     With  PmflU, 

Biam— Name.  Imp.  and  Aiiaiic  Quarterlt;  Rev.  7  (1S^^9)  :  1C2-1G4.  Qeriai. 

Shan  aud  Siaro  (A  Few  More  Explanations).     By  Major  G.  E.  GeriEi. 
Tnrkey.  Warkworth. 

Notes  from  a  Diary  in  Asiatic  Turkey,     By  Lord  Wiakworth,  si.r.     London :  E, 

Arnold,  1898.     Size  10  x  7^,  pp.  xvL  and  268.     Map  and  Ulmtration*.     Price  21». 

Preaent^  by  the  PMi»her^ 
Lord  Wark  worth,  now  Earl  Percy,  has  prodnced  u  superb  record  of  his  tour  in 
Anatolia  and  Armenia,  which  took  place  iti  I897'i*8.  The  book  deals  with  Ihe  land 
and  people  from  the  standpoint  of  an  En^lisk  member  of  pari i amen t»  and  is*  ilhifttr[vte<l 
liy  a  map  of  the  route,  and  many  beautifully  reprcdueed  and  ebaracteriatic  photographs. 
The  journey  wns  by  rail  from  t^cntari  to  Angora,  then<"e  to  Samsun,  by  aea  ti> 
TFebizoud,  and  ai^in  by  land  to  Erxerum.  eat^t  to  Alexandrojiol,  emd  sooth  by  Bayazid 
and  \'ati  to  Mosul,  aod  thenee  through  Diarbekir  to  Alexandretto. 

AFBICA. 
Algeria — Anieft  Monntains.  iaIOMd. 

Annnaire  CJuh  Alpin  Frauraim  23,  1890  (1897):  577-S85. 
U&€  asoenaioti  dans  TAuK's  :  rArnnr-Rnddou.     Pur  M.  Th.  Salome'. 
Thefte  monntalnH  rise  to  the  east  of  Biskra. 
Algtria,  S&hjiia.    Amuaire  Club  Alpine  Franf^aii,  24  (1897) (1898)  :  297-33L     Tabary. 
Huit  jours  on  Kabylie,  tlauc  Nord  du  Djurjura.     Le  Tamgout  do  Lalla  Kbedidja. 
Par  M.  C.  Tabary,     With  nimtrationa* 

Angola.  B-S.  d*£(u(h§  c{>hn.  6  (1898):  233-269.  Iv«ns. 

L'Angola  mi-ridional.     Par  Ch.  Ivcns. 
An  acoonnt  of  the  country  and  the  reionrcea    of  £outhern  Angola  by  a  former 
Belgian  Consul  at  ^^to&samedes. 

Angola.  Kohn inl  Ja!i rt.  1 1  ( 1 898) :  1 5-32.  Lo«e r  * 

Angola  unter  portugieaiacher  Ilerrschaft,     Yon  Keinhard  Luaer, 
A  peasimi&tic  accf>unt  of  the  condition  of  Portuguese  West  Africa. 

British  Central  Africa.  

Africa,  No.  9  (1898).     Annual  Report  on   the  British  Central  Africa  Prolectomte 
for  the  \ear  1S97-98.     London:  Eyre  &  Spottiewocde,  1898.     Size  I3j  x  8.i.  pp.  :iO. 
Pries  M. 
No.  IIL-Marcii,  1899.]  z 
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BritUh  SMt  Afrioa.  M.G.  Oes.  Wien  41  (1898) :  531-534.  PavlitMliln. 

Begleitwort  zur  Karte  der  Graf  Ednard  WickeDburg's  Beisernuten  in  Britisoh- 
Ost-Afirika  1897  and  1898.    Yon  Prof.  Dh.  Th.  PauUtschke.     With  Map. 

Britiih  Eatt  Africa— Uganda.     Nortfce  G,  SeUk.  Aarh.  9  (1898) :  168-195.        Skattnm. 
Nilens  kilder  af  skolebestyrer.    C.  J.  Skattnm. 

A  diflcnasion  of  the  history  of  the  search  for  the  sources  of  the  Nile  from  the  earliest 
times  to  the  present. 

British  West  Africa— &old  Coast.  flmifh. 

Gold  Ckwst    Annual  Report  for  1897.    (Colonial  Reports,  Annual  No.  249, 1898. 

Size  10  X  ^y  pp.  28.     Price  2d, 

This  report  contains  the  monthly  rainfall  for  six  stations. 
British  West  Africa— Sierra  Leone.  Edwmrdt. 

The  French   and   Sierra  Loono.    By  F.  A.  Edwards.    (From  the  Oentleman^t 

Magazine,  November,  1898,  pp.  449-469.)    Map,    Presented  by  the  Author, 

Clanary  Islands— Teneriffe.  Be  Windt. 

Morphometrie  de  T^n^riffe.     Par  Jean  De  Windt.    Bruxelles,  1898.    Size  9  X  6» 

pp.  [10].    Map.    Presented  by  the  Author, 

Measurements  of  the  mean  height  and  arerage  slope  of  Tenerife  from  a  contoured 
map.  / 

Central  AfHca— Ttinganyika.     Fortnightly  Rev,  66  (1899) :  25-83.  Baele. 

The  Tanganyika  Railway.    By  Lionel  Decle. 

Congo  Bute.  Comet. 

L'age  de  la  Pierre  dans  le  (3ongo  occidental.  Communication  faite  k  la  Soci^t^ 
d'AnthropoIogie  do  Bruxelles.  dans  la  stance  du  30  novembre  1896.  Par  M.  J. 
Comet— Extrait  du  Bulletin  de  la  Socicte  d' Anthropologic  de  Bruxelles.  Tome 
XT.,  1896-1897.  Bruxelles,  1897.  Size  10  x  6|,  pp.  8.  Plates.  Presented  by  l&e 
Author. 
Desoription  of  palsBolithic  implements  from  the  Congo  State. 

Congo  State.  Norske  G,  Selsk,  Aarb.  9  (1898) :  41-55.  Snadt. 

Fra  Kongo.   Af  Eaptein  Fr.  Sundt. 
Congo  State.  ThoniMr. 

Im  Afrikanischen  Urwald.    Melne  Reise  nach  dem  Kongo  und  der  Mongalla  im 

.Tahre  1896.     Von  Franz  Thonner.    Berlin :    D.  Keimer  (Ernst  Vohsen),  1898. 

Size  10^  X  7,  pp.  X.  and  116.     Portrait.  Maps,  and  Illustrations.     Price  10s.  6d. 
This  record  of  a  journey  up  the  Mongallo  river  is  illustrated  by  a  fine  set  of  86  fall- 
page  photographs  and  three  maps. 

Congo  State.  Ann.  G.  7  (1898):  462-466.  Lorin. 

Le  chcmin  de  fer  du  Congo.     Par  M.  Henri  Lorin. 
Congo  State.  Mourement  G.  15  (1898)  :  586-589.  Wautera. 

Notre  carte  dc  I'Etat  Independunt  du  Congo  an  2,000,000 •.    Feuille  X :  La  region 

des  Sources  du  Congo,  le  Katanga  et  le  bassin  du  Bangweolo.     Par  A.  J.  Wauters. 

With  Map. 

E»st  Africa — Bdttego's  Second  Expedition.  .Vannntelli  and  Citemi. 

B.S.G.  Italiana  10  (1897):  320-330. 

Relazione  preliminare  eui  risultati  geografici  della  seconda  spedizione  condotta 

dal  capitano  Vittorio  Bottego  nell*  Africa  orientale  di  L.  Yannutelli  e  C.  Citemi. 

With  Map. 

Egyptian  Sudan.        Ji.  Comity  VA/rique  Fran^aise  8  (1898):  367-370. 

Dans  Ic  Bahr-el-Ghazal :  I/occupation  do  Dem-Ziber. 
This  paper  is  illustrated  by  u  facsimile  of  Geueral  Gk)rdon's  manuscript  map. 
Pronch  Guinea.      A  trarers  le  Monde,  Tour  du  Monde  4  (1898)  :  369-372.  Piquoras. 

La  Guinoe  FnuKjaise.     Par  M.  Charles  Piquerez.     With  Illustrations. 
French  Guinea.  Annwiire  Club  Alpin  Franrais  88,  189(>  (1897):  496-506.  BalOMOS. 

Vnv  ascension  au  Kakoulima,  Guinc'e  frun^aise.     Par  M.  le  capitaine  £.  Saleaaea. 

With  Map. 

The  mountain,  which  rises  on  the  cosHt  of  French  Guinea,  north-west  of  Konakry, 
was  88oen(l»d  to  the  height  of  about  3000  feet,  its  total  height  being  estimated  at 
about  :J400  foet. 
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Treneb  Wavt  Afrlea.  GAatellani. 

Ch.  Cast^llani.     Vera  le  Nil  Francois  avoc  la    Miflsron  Marchand.     Pari« :    E. 

Flariimrtrloa  [ISim],    Size  &  x  tli  pp.  ^^8.     lUmirations,     Frico  S»,  ijd, 
Deacription  by  an  artist  of  the  first  stage  of  the  Marchand   expedition  on  the 
Hobangi. 

OeriJian  South- West  Afdea,  Eehbock. 

Den t3<*h  Slid we«t-Affika,  Seine  wirtachaftliohe  ErsohliessuDg  nnter  l>e»ond©rer 
B^'riioksicliti^tiDg  der  Nutzbarmachung  dps  Wasaere,  Bericht  iiber  das  Ergebnis 
<^iner  im  Auftimge  dos  ^^Syodikntoa  filr  BewaaseruitgiaDlagen  in  Detit«;h-Siiclw(?st- 
Afrika''  durcli  das  Herero-  und  Groas-Xamaland  nuteniomniQuen  Keise  Ton  Th. 
Behbook.  Berlin  :  D.  Reimer  (Ernst  Vohaen),  18ilS.  Sixe  11  x  7^,  pp.  %%il  and 
23S,  Maps  and  lUustrationt.  Prioe  lit,  Pretented  by  the  Puhli*her. 
The  author  went  out  In  German  South-West  Africsa  on  behalf  of  a  syndicate  for 

establishing  irri^atioQ  works.    He  describes  his  exp^iiions  in  H«)rerolaDd  and  Nama- 

landt  disccussea  the  existing  geographical  aiid  economic  conditions,  and  deals  in  great 

detail  with  the  question  of  water-aapply  and  irrigation. 

German  West  Africa— Kamexnn*  Plekn. 

Die  Kumeruu-liiiate.     Studien  zur  Klimatologie»  Phymologle  nod  Pathologi©  in 
den  Tropen.     Von  Dr.  Friedrich   Plehn.     Berliu ;    A.   Hirschwuld,    1898.     Size 
10x6^,  pp.  Tt  and  36t.     Map  and  Diagraim, 
On  the  hj^enic  conditions  of  the  Kamerun  coast  conaidered  in  relation  to  climate 

and  specitio  diseases, 

Msuritins,  Bines. 

M'lnrilius  and  Rodri^aes-     Annaal  Reports  for  1H97.     Colonial  Reports,  Aim luil 
No,  L»;>0,  1808.     Size  10  x  6J.  pp.  42.     FHce  2^4. 

PortBgnete  Eist  Afrioa—Limpopo.  B.S.O,  Linboa  16  ( 1897):  ^6I-5»J8.  

E»brK;L>  hydTf>irmi>bico  do  Limpopo,     Memnria  descriptiva.     With  Map. 
The  map  is  on  a  very  large  scale,  and  shows  the  soundings  of  the  river   Limpopo 
taken  by  an  armt^d  lauuch. 

Sakotra.  Scottish  Q.  Mag.  U  (IH9S):  I129-G36*  lent. 

Ihe  liiland  of  Sokotra,     By  Mrs.  Theodore  Bent. 
A  paper  read  at  the  meeting  of  the  British  AssociHtion  at  Bristol. 
Somalilattd.  B,S.G.  Italiana  10  (1897) :  257-2(54,  300-313.  

GomuQicftzioni  dulla  Presideuza,     Spedizione  Bdttego. 

Su^an.  B.  Comit^rrAfriqm  Fran^aite  8  (1698)  :  3G3-367.  

La  mission  Marchand. 
Sudan,  B.  Comity  VA/rique  Ffari^aite  S  (1898)  :  325-332.     liottrd  ftnd  Maitkand. 

De  rOabangui  an  Nil :  Les  miseioo!*  Liotard  et  Marchaud. 
Sudan.  Edwards. 

Hnw  the  Sudan  was  conquered.    By  F.  A,  Kdwards.    (Prom  the  Wettmitt^ttr  Herietr^ 

Dct:emb©r,  1898,  pp.  *;0{>-617.)    Bjzo  10  x  6J.     Pnt$mied  by  the  Author. 

West  Africa.  Pf(ermrtwn«  Af.  44  (1898) :  193-2(M,  rrobenius. 

Der  westafrikonische  Kulturkrei^.     Von  L.  Frobenins,     With  Map$, 

HOETH  AKKIICA. 

Canada— Ethnologic Bil  Sartef.  

An  Ethnological  Survey  of  Canada,— Secf^nd  Report  of  the   Committee.      Size 
H  X  5i,  pp.  18.     Prcmnted  by  C.  niU-Toui,  Eitq, 

P. A.  Nat,  Sci.  Philadelphia  (1898)  :  372-413.  Harshborger. 

Botanioal  Obaorvatiotis  cm   the  Mexican    Flora,  espeeitiUy  on  the  Flarii  o(  th© 
Valley  of  Mexico.     By  Jolio  W.  lltirehberger,  ru  i>. 

Jfewfoundland.  Niii^trmth  antary  15  (1899) :  46-55,  Mcdrath. 

Frunt'e  in  Newfoundland,     By  P.  T  McGrath. 
Niagara  FalU.  American  J.  Set.  6  (1898) :  439^50.  Spencer, 

Another  Episode  in  the  lliatory  of  Niagara  Falls.     By  J.  W.   Spencer.      With 

Map  and  Section. 
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United  Statai— Ariiona.  Vnukliiu 

Report  of  the  Governor  of  Arizona. — Annual  Report  of  the  Secretary  of  the 

Interior,  1896.    Vol.  iii.  pp.  207-846.    Map  and  Illustrations, 
An  elaborate  and  well-illustrated  deeoription  of  the  territory  of  Arizona. 
United  Btatei— Hydrogxmphio  Oi&oe.    Nautical  Mag.  67  (1898) :  414-423.      Allingham. 

The  United  States  Hydrographic  Oflace.    By  W.  AUingham. 
United  Btatei— KinnetotA.    American  /.  Sci,  6  (1898)  :  469-477.  Todd. 

A  Revision  of  the  Moraines  of  Minnesota.    By  J.  E.  Todd.     With  Map. 
United  States— Miisonri  and  South  Dakota.  Owen. 

Cave  Regions  of  the  Ozarks  and  Black  Hills.   By  Luella  Agnes  Owen.   Cincinnati : 

The  Editor  Publishing  Oo.,  1898.    Size  7}  X  5^,  pp.  228.    Plans  and  lUustrationa. 

Presented  by  the  Publishers. 
An  interesting  account  of  the  f^reat  caverns  of  South  Dakota  and  Missouri,  with 
rttrikiug  photographs  of  the  stalactitic  chambers. 

United  States— Hew  Mexico.  Thornton. 

Report  of  the  Governor  of  New  Mexico. — Annual  Report  of  the  Secretary  of  the 
Interior,  1896.    Vol.  iii.  pp.  347-419. 

United  States— Kansas.        T.A.  Sci.  St,  Louis  8  (1898) :  55-70.  Hitehooek. 

Ecological  Plant  Geography  of  Kansas.    By  A.  S.  Hitchcock. 
The  word  Ecological  is  not  explained.    The  plants  are  considered  with  regard  to 
habitat— «.(/.  water,  swamps,  desert,  rocks,  etc. 

OSVTBAL  AHB  SOUTH  AKEBIGA. 
Argontine  aod  Chile.  Varela. 

Luis  V.  Varela.  En  la  Cordillera  Andina.  Contribucion  al  estudio  histdrico- 
juridico  de  los  tratados  y  protocolos  oelebrados  entre  la  Repiiblica  ALrgentina  y 
Chile,  1843-1898.  Seguido  de  un  Apondice  con  el  texto  integro  de  los  tratadoe, 
protocolos  y  actas  oorrespondientes.  Buenos  Aires,  1898.  Size  8  x  5^,  pp.  150. 
TrtsenUd  by  the  Author, 

Amntine  Bepnhlio.  Fignoroa. 

Ministerio  de  obras  Publicas  de  la  Provincia  de  Buenos  Aires.  Estudios  sobre 
Puertos  en  la  Provincia  de  Buenoe  Aires.  Primera  Parte.  La  Costa  Maritima. 
Informe  pre^ientado  al  Departamento  de  In^i^enieros  por  el  Jefe  de  la  Comision. 
Encargada  de  lois  E^itudios  Ing"'.  Julio  B.  Fiirueroa.  Text  and  Atlas.  La  Plata, 
1897.  Size  (Text)  11^x71,  (Atlas)  14J  x  lij,  pp.  liv.  and  400.  Presented  by  the 
Author, 

BraiU— Bahia.        Rev.  Trim.  1.  G.  e  Hist,  Bahia  6  (1898) :  4.S7-450.  Soon. 

A«  Riquezas  naturaes  do  Estado  da  Bahia,  pelo  Capitao-tenente  Collatino  Marques 

de  Souza. 

On  the  natural  resources  of  the  State  of  Bahia. 
OhUo.  M.G.  Ges.  Jena  17  (1898) :  1-2;;.  Kartbu 

Der  Calbuoo  und  andere  Vulkane  des  siidlichen  Chile.     Von  Dr.  Carl  Martin. 
Chile— Western  Patagonia.  Steffoa. 

ViajVs  i  Elatudios  en  la  r^jiou  l)idrogrifii*a  del  Rio  Puelo  (Patagonia  Occidental). 

Por  Dr.  Juan  StefFen.     Santiago  de  Chile :  Imp.  C'ervantei',  1898.     Size  9J  x  6J, 

pp.  ITtl  .Vu;Mt  and  Illustrations.  Presented  by  the  Author. 
Dr.  Steifen*s  description  of  the  Chilian  survey  expedition  to  the  region  of  the- 
Arg^nline  lK>undary  is  followe.1  by  three  appendices — ini  the  Itotanioal  geography  of 
tlK>  Kio  Manso  rt^gion,  by  Dr.  Kruirer;  the  pttrx^lojry  of  the  n>cks  collected  duriuj^  the 
ox|«eilition.  by  Dr.  Pohla  anu ;  and  the  observations  of  latitude  and  altitude  made  by 
Dr.  Knijfer. 

CmW — Azehaolofy.  Briatmu 

The  ArvhwoU^ffV  of  Cubti.  By  Daniel  G.  Brintop,  m.d.  (Reprinted  from^aserieait 
Ar^hjt%Ji^i*t,  Columbus,  O..  vol.  2,  No.  10.  October.  1898,^  Size  1*1  x  6J.  pp.  4. 
l^stenitd  by  the  Author. 

Tlalkland  Islands— Karine  Fauna.  Pntt. 

Mem,  ii«J  P.  MancMsttr  Lit  ami  2'kihi>oph.  S.  42  (1S9S):  1-26. 
Coniributiors  to  our  Knowledge  of  the  Marine  Faima  of  the  Falkland  lalaoda. 
Bv  K.iiih  M.  l^ti.     With  Plate. 
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Julio  Ih  Fig:aoroii,  La  via  iateroceinica  centnd  del  Peru.  (Arti'culo  puhlicado 
en  log  *'  Anales  de  la  Sociedad  Cicotifloa  Argctitlna/'  Utmo  xlv.,  p&giuM  20'J  y 
siguieiktefl.)  Bueooa  Aires,  1898.  Sizo  10  x  6^,  pp.  30.  VrofiU,  X*rtfented  bjf  the 
Author, 

On  the  projected  trftDs-Andine  rmilwuy  to  connect  Gcdloo  Hd  Oroya  with   tbo 
tinrignblo  tTibutaries  of  the  Aouizod. 

Trinidftd.  SUrk. 

Stark'a  Guide-Book  and  History  of  Triiiidad,  including  Tobago,  Granada,  and  St, 
Vincent;  rIso  a  trip  up  the  Orinoco,  and  a  description  of  tlie  g^reat  Vciu'zuelan 
ritch  Lake,  containing  a  deacriptiou  of  everything  relatini?  to  these  places  that 
would  be  of  intereat  to  Touriwta  and  Heeidenla.  By  Janiea  H.  Sliirk.  Boatan  : 
J.  H.  Stark;  I^ndon  :  Low  A'  Co.  1897.  Sixe  8  x  ^,  pp.  %■  and  170,  Mapg  and 
TUutirations.     Price  ik. 

Weit  Indiss.  Hill. 

Caba  and  Porto  Kieo,  t^-ith  tbe  other  Islands  of  the  West  Indies.   Their  Topoj^nipby, 
Climate,  Fbmi,  Prodncts,  Indnstries,  Cities,  Petiplc,  Politiciil  C/onditiona,  etc.     By 
Robert  T.  Hill.     Lond^m  :  T,  Fiabor  Unwin,  1898.    Size  91  X  6|.  pp.  xxviiL  and 
i'M,     Mapt  and  llltulmtknu.     Price  16g,     PreteiUed  %  the.  FMiifwr. 
This  is  a  s«:*lid  and  valuable  contribution  to  ihc  acientific  knowledge  of  the  West 
Indies,  dealing  first  with  the  gcoi^jraphy  and  Uiitural  conditionis  of  the  Wcat  ludiea  as  n 
,  whole,  and  then  discussing  each  of  the  larger  ihlanda  in  detail.     While  tht' special 
kinterest  of  the  book  at  nrc^sent  lies  in  the  deaeription  of  the  rich  islands  occupied  by  the 
'"^Jnited  iStates  army,  toe  other  members  of  the  arcldpelago  are  mho  adefiufttcly  and 
authoritatively  described. 

AIT8TEALABIA  AHB   PACUIO  ISLAin)a 

Auitralaiia.  8«mon. 

In  the  Australian  Bush  and  on  the  Coaat  of  tlic  Coral  Sea,    Being  the  esperiencea 
and  obaervatioDs  of  a  Naturalist  in  Auairalia,  New  Guinea,  and  the  Moluccas.    By 
Richard  ficmon.     London:   Macmillan  k  Co.,  1890.     8ize  W^  x  7,  pp.  xvL  nod 
552.     Maps  and  lUuttrations.     Price  21ii,     Presented  h^f  the  PtdAuhers. 
The  admirable  rharaotvr  of  Prof.  Beujon^s  popular  account  of  liis  travels  and  tjtudy 

of  the  natural    history  of  .Vuetralai'ift  wap    pointed  out  when  noliciog  the   Gemuin 

edition,  anJ  it  is  satisfactory  \o  find  that  tlii*  iutereating  work  has  been  pretienbed  in 

an  £n^:bsh  dress. 

Auitrmlaiia— Tida-tables.  Ooalen. 

Tables  for  finding  approyimately  the  Time  and  Height  of  Ilirh  Wntor  at  tbo 
principal  porta  in  New  Zealand  ( Aucklatid.  Wellington,  Ljrttleton,  I'ort  Chalmers)  ; 
also  at  Sydney,  New  Bouth  Wales,  and  Hobart.  Tasmania,  By  *'aptain  W.  K. 
Goalen.     London:  J,  D.  Potter,  1898,     Size  lU  x  ^.  pp.  24,     Price  Si, 

AEilralliin  Ahorigiii«s.  Spenoer  and  0Ul«n, 

The  Native  Tribes  of  Central  Australia.     By  Baldwin  Spencer,  m.a.,  and  F,  .1. 

OUlen.     Lnndoii :  Mucmillan  &  Co..  18U[1,     Size  9J  x  tl,  pp.  xx.  and  (i72.     Maps 

awl  Ututlraiiom.  Price  2 It.  PreMnUd  by  the  Publishers, 
This  is  an  exhaustive  anthropological  treatise  illustrated  by  photographa  of  thw 
various  rites  and  implemuntt«  described.  Mr.  Gillen,  as  the  '*  speeial  magistrate  and 
anb-proteetor  of  aborigines"  at  Alice  Springs  in  South  Australia,  was  for  nearly  twonty 
years  closely  concem<^d  with  native  tribei*,  and  both  authors  ar*.-  regarded  as  fully 
initiated  members  of  one  of  the  tribe*!.  The  complex  iimatioDS  of  native  relatioDships 
and  the  totrmic  system  are  gone  into  more  fally  nnd  with  more  perfect  data  than 
ever  before,  and  due  care  is  rakt^n  to  kt^ep  sepanile  the  record  of  obttjrved  facts  and 
the  tli»riretical  couclneiona  to  which  their  discuaaion  t<?ndtf.  Two  maps  are  given, 
showing  the  tracks  and  cam  pi  ng-j  places  of  two  of  the  Central  Anstrnlinn  tribei. 
Brltiih  Solomon  Islands.  Woodford. 

British  Solomon  Islands.     Annual  Report  for  1897-8.     Colonial  Reports,  Annual 

No.  251,  18M8.     Size  10  x  *>§,  pp.  16*     Price  Id. 

-G^rmaji  New  Guinea,  Kolou,  JahrK  11  (1808) ;  1-H.  Dempwolff, 

Die  Erziuhung  der  Paputia  zu  Arbeitern.     Von  Dr.  Otto  Dempwolff. 
On  thL»  people  of  German  Nt-w  Guinea,  and  Ihu  way  in  which  they  may  best  be 
trained  to  work. 
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Oarmtn  New  Guinaa,        Petmnanns  Sf,  44(1898);  275-276.  Langliaam. 

BeitTAfire  xor  Kejmtnis  dtr  drut^hen  8ohotzgebiete-  Vnu  Piiul  LADghai&s.  Nr. 
VIa:  Eamwarra  in  der  Neu-Luuenburg-Grtippe-  Kr.  12b  :  Eniiwelok  oder  Browu- 
Inseln.    With  Map^. 

H»waU,  P.A,  NaL  ScL  Philadelphia  (1^0«) :  203-^)5,  fShmtp. 

Bock  Inscriptions  in  Enuai,  HnwaiiaD  laknds.     Bj  Dr.  Benjumm  Sbarp. 

Few  South  Wftlei.  

Anniml  lieport  uf  thtt  Deiwirtiuent  ol"  ]Minej  and  Agriculture.  Now  Soulh  Wales, 
for  the  year  IS'M.     Sydaoj.  lSi>8.     Size  Hi  x  8^,  pp.  21G.     Phm. 

Kew  Soath  WUes.  

New  South  WalP8.  Report  of  the  Department  of  Public  WorJca,  for  tlie  year  ended 
:iOtb  June,  1SU7.  Sydney^  IS!:t«.  Size  IB^  x  H^,  pp,  IIH.  Maps  and  Jllutira' 
tiom.     Prt»ented  btf  the  Agent -Qtneral  fur  Isiew  South  Waieif, 

ReporU  and  mapi^  nf  the  rajlwnye,  roads,  barlMiur- improvements  and  other  publlo 
workfi  of  the  colony.  Including  a  hirge-scal©  map  of  the  sewerage  of  Sydney. 

Kew  ftonth  WaUi.  

New  Soutb  Wales.     Eighteenth  Aununt  Beport  of  the  Department  of  Land»,  being 
for  the  year  1897.     Sydney,  1898,     Si^e   13  x  8i»  pp.  iv.  and  120.     Maps.     Prt- 
BtitUd  by  the  Agrtit-Geiteral fur  New  SfJtdh  Wahf. 
With  nnmeroufl  maps  showintr  the  traofciuclionH  In  public  lands,  the  poeition  of  the 

great  lines  of  rabbit'prot>f  fencing  in  New  South  Wales,  und  otbt^r  matters.    (See  p.  307,> 

ir«w  Z«aland.  Kioneekar. 

WaaderuDitrea  in  den  StidUchen  Alpen  Neu-Seelands  nalt  zahlreicben  nach  origitml 

Photograpbien    hergestellteo    AUbildungcn    ?on    Df.    med,    Franz    Kroneoker. 

Berlin:  Max  Pasch.  1898.    8i2e  10  x  ti|,  pp.  120.     Map  and  IUustraiiof%$.    Pre- 

§enkd  by  the  Author. 

Becord  of  n  mouutaineenng  trip  io  New  Zealand,  by  a  member  of  the  German 
Alpine  Club, 

ITew  Zealand.  Beeves. 

The  Lon^^  White  Clood.     Ao  Tea  Roo.     By  William   I\'rabef  Keovus.  London ; 

Horace  Marshall  &  Son»  1898,     iiize  ^  X  tj/pp.  siF.  and  43U.     Map  and  lUutira- 

fjbns.     Price  6t.     Prt^erUed  by  the  Pitbiinhers, 
The  Agent*General  for  New  Zealand  has  here  produced  an  attractive  hielory  of  the 
colony  he  representtf^  in  which  the  charactcriHtica  of  Maori  aud  eoloniat  are  sympa- 
thetically treated  aa  a  clue  to  the  incidouta  of  the  early  troubleii  and  present  prosperity 
of  the  inlands. 

Polyneiia,  Giobtt*  U  (IS&n) :  313-315,  TMleaitu. 

Nordwest-Polynctier.  Von  Dr.  G.  Tbileoius, 
The  article  inclnde:<  an  acoonut  of  a  landing  oo  Stewart  island  in  fP  24'  8. and  168'' 
2'  E ,  and  a  coraimrie^on  betwien  the  people  and  lunguaj^je  of  the  atoll  with  those  of 
other  Polynesian  groups.  The  iiuthor  eomiuents  on  the  confusion  caused  by  the 
number  of  islaudn  to  which  tht  names  of  St<?wart^  Lord  Howe,  Swndwiob^  etc.,  are 
applied  in  the  Pari  He. 

Q^ueenilaud,  Jack. 

Qutenrshmd  Department  of  Minefi,  Geological  Survey.  Builetin  No. 9.  Report  to 
the  Honournble  thr  Miniflter  for  Mines  on  the  (Jhillajjjoe  Mininji:  District  and  Pro- 
jected Rttiiway.  By  BoU.rt  L.  Ja^-k.  Brieb<me,  181*8.  Size  9  x  G,  pp.  22.  Map. 
Prttcntvd  by  tht  Atithtir* 

Samoa.  Fortnujhihj  i7rr.  65  (1899) :  54-73. 

The  Powers  and  Samoa.    By  John  George  Leigh. 

South  AttJtralia.  IhuUche  G,  BUHttr  21  (KS98) :  1 02- 100. 

Daa  auatralische  Nordtetrilorium.     Von  Henry  Gn^ffratlK 

Western  Australia. 

Spinifex  and  Sand.    A  Narrative  of  Five  Ye^irs^  Pioneering  and 

Weiitem  Anstraliti.     By  the  Hon.  David  W,  i  ariiegie.     London  :  L'. 

son.  Limited,  189H.     Size  9   x  G,  pp,  xvi.  and  151.    P&rtrait,  Maps, 

U(m$.     Price  21«,     Pretenttd  by  the  PublUher. 

A  full  narrative  of  the  author's  travels  for  tive  years  on  the  gold-ilotds  and  in  the 

(br  interior  of  Western  Atistrulin,  illnatriited  by  gcml  nuips  and  interesting  photogmpha 
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and   slcetches.     The  ifeoifraphical    reiiuUs    were    Fuinniiirieed  in   the  paper  read  by 
Mr.  Caniegie  to  thtj  Eoyal  Geograpkicul  Society,  and  publitlied  Id  the  JournaUvoh  xL 

Weftern  Auitralia.  /,  B.  Colnnial  L  80  (1898) :  9-29.  Wittanoom. 

Wosteru  Aiistrulia  in  1898,     By  the  Hon.  E.  H.  Wittenocm. 

The  artiolo  deals  with  climate,  land,  goldSeldi^  aod  sjeneml  resources.     Attention 

L  ii  c^fllled  to  the  fact  that  a  steamer  of  IQ^OOO  tons  reoenlly  entered  Frt'Enantle  hiirbour, 

■.which  IB  being  deepened  to  render  it  uvaijuble  lor  easy  use  by  the  largest  putfaenger 

Western  AnitnOi*— YetrBook*  Trater. 

Western  Auatraliau  Yeftr-I^K)k  for  1896-97.     (Tenth   Ivdition,)    By  Malwlm  A. 
C.  Fraaer.     Penh,  Um,     Size  8f  x  5|,  pp.  XTi.  and  580.    Mapt.    Fretented  h^f  the 
HeQitirar-General  of  Wtsiem  Amtralm. 
A»other  oopy.     FreserUed  hy  the  AuUtor, 

FOLAE  B10IO1TS. 

Aatarctio  N0r»ke  G.  StUh  Aarh.  9  (1898) :  133-150,  Borchgieviak* 

Ihiu  anhirctiske  expedition  (uddrag)  af  C,  E.  BorchgreTiok, 
Tho  plan  of  the  cruise  of  the  Southern  Cross. 
Antaietio,  Nfiutical  Mag.  07  ( i8U8)  :  8:13-8:^,  Cabome. 

Antarctic  Exploration.     By  Commander  W,  F,  Cabome. 
Antarctic.  i?,'p.  G,  Italiana,  5  (18V>8)t  519^532.  Qribandi 

Verao  il  Polo  Sud  del  Dottor  Pietro  GribautU. 
A  tommary  of  recent  projecta  for  antarctic  exploration. 
Arctic— Spitibergen.  Ymer  18  (18l>8) :  23.V242.  Fatborit. 

Om   SpunioparDe  efter  Andree  kring  Spetsbergen  och  vid  Franz  Joaefs  Land. 

Af  A.  G.  Nathorst. 

On  the  voyage  in  search  of  tracer  of  Andree  round  Spitsbergen  and  to  Franz  Joaef 
Land. 

MATHEMATICAL  GEOGEAPHT, 
Betermination  of  HeightB.    Eiv.  G.  lialiana  fl  (1898) :  457-164.  Bltt&nti. 

Ln  deterriuiiiLZtont^  delle  altitadini  presnn  gli  antiehi  di  ErnegUi  Uittauti. 
On  the  method*  of  finding  heights  iwed  in  andrnt  times. 
©aodftiy,  Seie  n^e  8  ( 1 8U8) :  HI  1  -84  7.  Pt eiton. 

The  General  Conferenco  of  the  International  Geodetic  xVssociaiioo  at  Stuttgart^ 

October  3-12,  1898.     By  E.  D.  Prei^ton. 
Great  Glebe.  Deutuche  Q,  Blatter  21  (1898)  :  151- lid.  Beclni. 

Ein  iztonBeT  Globus.     Vortrag  voo  Prof.  Elificio  Kccluk*. 
Longitude  Betermiaationi,        t'.liU  127  (1808):  9S5-9:i8.  Bigonrdan. 

Sur  la  prediction  dtfl  occultationa  dVtoiles  t»air  la  Lum-,  et  lur  le  calcul  dea  longi- 

tndee  terreatrea  au  moyen  dea  occnltatiotia.     Blcmuiru  de  M,  G,  Biguurdan, 

Latitude.  C.  R'h  127  (189.s)  :  81^1-804.      Benan,  Peiehot,  and  Bbert. 

Sur  la  determination  de  la  latitude  do  TObservatoire  de  I^arig*  par  ha  methodea 

de  M,  Laiwy.     Note  de  MM,  H.  Kenao^  J.  Percbot.  et  W,  Khert 
M,  Ltt^wy*a  method  i»  to  ohserro  a  star  very  ne«r  tb*?  pole  in  nearly  symmetrifal 
poeitions  with  regard  to  the  hour  circlea  of  Oh.  or  I8h..  and  overcoMiing  tho  want  of 
perfect  Bymmetry  by  a  calculation  derived   by  a  simple  formulu.  from  two  obaerved 
matrn mental  co-ordinatea. 
Map  Projectione.  Mic.  G.  Italiana  6  (1808):  437-450,  501-518.  Venturl. 

Sopra  ah^uue  pMprielk  rappreaeniative  dt^gli  an^-^nli  e  sulla  proiezione  isodromica. 

Nota  del  Prof.  A.  Vtinturi. 
Mautieal  TaWea  — ^- — - 

Navigation  Tablea.     I'ubliahed  by  the  Chief  of  the  Hydrngraphic  Department, 

Minifltry  of  Marine,  1897.    7th  edition.     [In   RuB8ian.']     St.   Petersburg,   1897. 

Size  10  X  (ii,  pp.  1^4  aad  34?. 
Mavigalion.  Nautical  Mag.  67  (1898)  :  lHg-192-  Johnscn, 

Great  Circle  Sailing  made  eaay.     By  A.  C  Johnson. 


328  GEOGRAPHICAL  LITERATURE  OF  THE  MONTH. 

Sarrejing.  Blim  and  Rollat  da  TIiU. 

Manuel  de  TExpIorateur,  proc^d^  de  levers  rapides  et  de  detail ;   determioation 

aatroDomique  des jpo8itioD<t  geographiques.    Par  E.  Blim  et  M.  Rollet  de  I'lale. 
.    Paris  :  Gauthier-Vi liars,  1899  [1898].     Size  TJ  X  5,  pp.  viii.  and  260. 

Instructions  in  surveying  for  travellers. 
Tides.  National  O,  Mag,  9  (1898) :  465-475.  JafBsnon. 

What  18  the  Tide  of  the  open  Atlantic  ?    By  Mark  8.  W.  Jefferson. 
Tides.  J.K.  United  Service  I.  42  (1898) :  1378-1418.  Mozly. 

A  suggested  correction  of  the  accepted  theory  of  the  Tides.     By  the  Kev.  J.  H.  S. 

Moxly. 

PHTBIGAL  AVB  BIOLOOIGAL  GEOGBAPHT. 
Geology.  Man. 

The  Principles  of  Stratigraphical  Geology.    By  J.  E.  Marr.    Cambridge:  The 
University  Press,  1898.    Size  7 J  X  5,  pp.  304.    Illustrations,    Price  Ss.    Presented 
by  the  Publishers, 
A  remarkably  clear  exposition  of  the  essential  facts  of  stratigraphical  geology  witb- 
out  the  use  of  technical  language.     This  is  exactly  the  sort  of  book  for  a  student  of 
physical  geography  to  study,  in  order  to  obtain  a  working  knowledge  of  the  order  of 
the  rucks  and  the  meaning  and  value  of  geological  maps. 

Geomorphology.  SeoUish  G,  Mag.  14  (1898) :  649-654.  Sums. 

On  the  Asymmetry  of  the  Northern  Hemisphere. 

A  summary  of  a  lecture  by  Prof.  Suess.  in  which  he  calls  attention  to  many  inter- 
esting and  puzzling  features  in  the  terrestrial  relief  of  the  northern  hemisphere. 

Geomorphology.  Gaikid. 

Earth  Sculpture,  or  the  Origin  of  Land-Forms.     By  James  Geikie,  ll.d.,  etc. 

London :  John  Murray,  1898.    Size  9x6,  pp.  xvi.  and  320.    lUustraiions,    Price 

es.  Presented  by  the  Publisher. 
This  is  the  first  English  book  dealing  systematically  with  the  classification  and 
origin  of  land-forms,  epitomising  the  contribution  of  geology  to  the  science  of  geogra- 
phy.  The  classes  of  land-forms  are  arranged  according  to  the  arrangement  of  the 
strata,  i.e.  in  regions  of  horizontal,  grntly  inclined,  folded,  disturbed,  or  faulted 
strata,  and  with  regard  to  igneous,  glacial,  and  PBolian  and  aqueous  action.  Chapters 
are  devoted  to  basins,  coast-lines,  and  to  the  classification  of  land-forms.  A  glossary 
of  technical  terms  and  an  index  adapt  the  book  for  ready  reference.     (See  p.  308.) 

Meteorology— Temperature.  Bnbenson. 

K.  Svensh.  Vetens.-A.  Uandlingar  30  (1898):  1-85. 
Etudes  sur  diverses  meihodes  servant  a  calculcr  la  moyenne  diume  de  la  tempera- 
ture k  I'ttide  des  obacrvations  faites  aux  heures  adoptees  dans  les  stations  meteoro- 
logiques  suodoises.     Par  11.  Rubenson. 

Oceanic  Life.        A'.  Svensk.  Vetens.-A.  Handlingar  80  (1898):  1-426.  Anrivniins. 

Vergleichende  thiergeof^raphische  Untersuchungen  iibtr  die  Plankton-Fauna  des 
Skageraks  in  den  Jahreu  1893-1807.     Von  Carl  W.  S.  Aurivillius. 

Oceanography.  De  Windt. 

Sur  les  distiinces  moyonnes  U  la  Cote  dans  les  Oceans.     Par   Jean  de  Windt. 

Bruxelles,  1898.     Size  llj  x  9 J,  pp.  14.     Maps.     Presented  by  ths  Author. 
A  calculation  of  the  jx^sitions  of  line8  on  the  ocean  surface  equidistant  from  the 
nearest  land. 

Oceanography.  Scottish  G.  Mag.  14  (1898) :  636-642.  Hatterar. 

Oceunocraphiral  Results  of  the  Aii.'?tro-Hungarian  Deep-sea  Expeditions.     By  Dr. 

K.  Xatterer. 
A  paper  read  at  the  Bristol  meeting  of  the  British  Association. 
Ooeanography  and  Climate.         Ymer  18  (1898) :  243-253.  Pettarsaon. 

Om  Atlantitikii  oceauens  inflyt*inde  \)o.  vurt  viuterklimat.     II.    Af  Otto  Pettersoij. 

117/74  Diagrams. 

On  the  influence  of  the  Atlantic  ocean  on  the  winter  climate  of  Sweden. 
Ooeanography— Temperature.        rttennanus  M.  44  (1898) :  258-259.  KSppea. 

Temperatur-Anomalio  der  Meeresoberfliiche.     Xach  Prof.  Dr.  W.  Koppen.     With 

Map. 
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The  object  of  tUia  map — wbirb  hue  alrefidy  uppenre*!  in  the  Annalen  fur  Hydro' 
{frapkie — is  to  show  the  reijioiift  where  tlie  tif>m|>t^rnlijrt'  of  the  Burface  water  is  high  or 
low,  relalirely  to  the  nonuiil  temfiemture  of  the  latitude. 

f  hyiical  Qeography.  Bawkins  and  Hobsan. 

The  Owetia  CoMesre^  MancheBter.    Physical  Geography  T.ecturtse,  by  Prof,  Boyd 

Dawkins  und  Bernard  Hohbou,     Rffi'iemM  s  to  hiUmXiue  of  the  Subject,     Size  7 J 

X  5,  pp.  24.     Frtf^ided  I'^f  Bertmrd  iIob»&nt  E»q,,  M.Se. 
A  olaaaified  list  of  books  and  p^pem  on  the  Ttrioua  departments  of  physioftl^ 
geography, 
Phyto-Geography.  TA  8r(.  Si.  LouU  t  (1898) :  25-41.  Sohrenk 

The  Trees  of  St,  Ijowu  oa  influenced  by  the  Tornado  of  1896,    By  Hcnaauo  von 

tkhreuk,      Wtth  Plah:*. 
A  aindy  of  the  wood  of  treefi  killed  or  injurM  during  the  paaaage  of  a  torna^lo, 
Biver  Development.  Buwell. 

River  Development  us  fllustmted  by  the  Hirers  of  Xorth   America.     By  Pruf, 

I.  (;.  Russeli.     T.ondon .  Juhn  Murmy,  1^98,    Size  8^  x  6»  pp.  xsl  and  328.    Ittm- 

tratioiif,      }'$itt  <J«.     Prtna-nttit  by  the  FublieJier, 

Vftlley-formatiem.  Ann.  G.  7  (1898):  385-403,  Martenne. 

Probli^mes  de  riiisttjire  di^t,  vitUvet.     Eriiia-Salzaoh.     Par  M.  E.  de  MLirtonne. 

This  article  dtfils  wrth  the  gtojjraphical  hiatory  of  the  valleys  of  the  Ivons-Salzoch 
system  as  a  contribution  lo  thi^  btudy  of  the  relation  of  river-Bysteois  to  the  land. 

AKTHBOFOOEOORAFHY  AMD  HISTaEICAL  GEOGRAPHY, 
Commeroial  Geography,  Gome  wall  Jones, 

The  British  Merciifint  Service^  being  u   tlistory  of  tlie  British  Mereontik'^  Marine 
from  the  KHrlie»t  Tinies  to  the  Present  Day,    By  R.  J.  Conjowall-Joiies.    London : 
Low  &  Co.,  1898,     Sixe  9  X  6,  pp.  xfiii.  and  406.    lUmtraiions.    Fmtenied  hy  the 
PMUheri, 
A  history  ^f  Briiieb  merchant  shipping,  with  deecriptioos  and  piclnreg  of  all  types 
of  trading  veaseb  from  the  earliest  down  to  the  pn-sent  day,  and  achiitioiml  cimpttira  on 
lighthouvob,  li^'hi-^ljip&,  flags,  und  other  mattera  affeeting  the  mercantile  marine. 

Commereial  Geography,       B.S.G.  Lhhoa  IB(l^^l):  50H-Hd,  Rosenraad, 

A  lucta  commercial  daa  Nav^^^s,  Confercncla  realiiada  no  Inetitnto  doa  Banqneiroa 
de  Londr^a  em  2  de  Fevereiro  de  1898  por  C.  Roxenraad.  Tradiiovflo  do  Ingiv/, 
do  AL  tia  Motta, 

Commercial  Geography — Fibrei.  

Koyal  (Tftrden*,  Kew.     Bulletin  of  MiscellaDeonB  Information,     Additional  Beriea, 
IL     Selucled  PapKjra  from  the  Kew   Bulletin.     L — Vegetable  Fihrea.     Ijoiidou : 
Kyrc  &  Spjt  tia  wood  e,  ISllH.     Size  14  X  6,  pp.  280.     Friee  3*.  &d.     Frtaenled  hy 
Ih*!  Director f  Eot/al  Garden^^  Kew, 
A   coUertion   of  Hghty-nine  urticlee  dealing  with   a   large  number  of  different 

vegetable  librea  produced  in  all  parts  of  the  world. 

Historioal— Vasco  dm  Gama.     B,S.G,  Litbm  16  (1897):  551-559.  Tomaichek. 

A  viagem  de  Vnsco  da  Gama  (1497-14!^>9)      ConfcrcDcia  do  Professor  Dr.  Wilhelm 

Tomaficbelc  na  Ho^sfio  Srnlemne  commemucativEi  em  Vienna  de  Austria. 
Historical— Vase 0  da  Oama.  

Ctt&rto  Centenario  dtd  deacnbrimictito  del  camino  maritimopara  la  iDdia  por  Vasco 

de  Gama.     Mexico.  1898.     Size  9  x  tj|,  pp.  7u. 

Historical— Vasco  da  Gama.     XotBhe  G,  ScM.  A<uk  9(1898):  157-167.  Storm. 

Portngisemcfi  opdagel&e  af  syivcien  til  ludieo  af  Prof.  Dr.  Guatiiv Stortn.  With  Map 
nnd  J'ojlrtui. 

Life  at  EUgh  Altitudei.  Mosio. 

Life  of  Mrtu  on  the  High  Alps.     By  An  gel  o  Hoiso.    Translated  fmm  the  Seoond 
Editioit  of  the  Italian.     By  Iv  Lou^rh  Kiesow.     London:  T,  Fisher  Un win,  1898, 
Size   10  X  C|,    pp.    \vi.   and   34 i,      lUustrationa.     Frit^e  2I«.      Frenertted  bjf  iht 
Fublither, 
A   record   of   tlie  carefnl    i«tudy  of  the  physiological  eflfects  of  exertion  at  high 

altitudes,  carried  utit  l*y  Dr.  Moeso  on  an  extensive  acale  with  the  men  of  tht'  ItalEan 
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regiment  Btationed  on  the  Alpine  frontier,  with  additional  information  from  other 
quarters.  The  diflcofision  is  a  solid  contribution  to  the  question  of  the  action  of  the 
rarefied  air  at  high  altitudes  on  climbers. 

BIOGBAPHT. 
Biographical  Dictionary.  Lee. 

Dictionary  of  National  Biography.    Edited  by  Sidney  Lee.    Vol.  Ivi.    Teach — 
Toilet ;  YoL  Ivii.,  Tom— Ty tier.    London ;  Smith,  Elder,  &  Co.,  1898-99.    Biae  10 
X  6J,  pp.  (vol.  Ivi.)  vi.  and  454  ;  (voL  Ivii.)  vi.  and  462.     Price  each  vol.  15s. 
The  following  names  of  geographical  interest  appear  among  the  notices  in  these 
volumes :  Vol.  Ivi.,  Sir  James  Emerson  Tennent,  by  G.  G.  Boase ;  Thomas  Thompson, 
by  E.  Irving  Garlyle ;  Sir  Charles  Wy  ville  Thomson,  by  Bev.   Prof.  Bonney ;  Joeeph 
Thomson,  by  H.  A.  Webster;  Thomas  Thomson,  by  B.  B.  Woodward ;  Robert  Thorae, 
^  C.  Baymond  Beazley;  and  Henry  Timberlake,  by  Miss  C.  Fell  Smith.    Vol.  Ivii., 
William  Towerson,  by  C.  Baymond  Beazley ;  Robert  Townson,  by  K.  Lrving  Carlyle ; 
John  Thomas  Towson,  by  C.  W.  Sutton ;  James  Kingston  Tuckey,  by  Prof.  J.  K. 
Laughton ;  John  Tumbull,  by  E.  Irving  Carlyle ;  and  Samuel  Turner,  by  Stephen. 
Wheeler. 

Chaiz.  Knhnew 

M.  Paul  Chaix.    Par  E.  Kubne.     With  Portrait.    From  La  Patrie  Suiue,    No. 
133.  Geneve,  26  Octobre,  1898.    Pp.  253-254.     Size  12  x  9. 

Prof.  Paul  Chaix,  a  Corresponding  Member  of  the  Royal  Geographical  Society,  has. 
recently  celebrated  his  ninetieth  birthday  amidst  the  congratulations  of  his  fellow- 
geographers  in  Switzerland. 

Fitnoy.  8ynum9*8  Monthly  Meteorolog,  Mag,  83  (1898) :  161-164.  

Dealing  mainly  with  Admiral  Robert  Fitzroy's  services  to  meteorology. 

OSKEBAL. 


Annuaire  pour  I'An  1899,  public'  par  le  Bureau  dcs  Longitudes.  Avec  des  Notices 
scientifiques.    Paris:  (Jauthier-Villars.    Size  6x4,  pp.  [772]. 

Almanac.  OIsoa. 

The  Fisherman's  Nautical  Almanack  and  Tide  Tables.  1899.  By  O.  T.  Olsen. 
London  :  J.  D.  Potter.  Size  7 J  x  5,  pp.  452.  Plan.  Price  U.  Presented  by  tlie 
Compiler, 

Bibliography.  

The  English  Catalogue  of  Books  for  1897.  London:  I^w  &  Co.,  1898.  Siae 
10  X  6i,  pp.  23G.     Price  5«. 

Bibliography.  Basohin. 

Bibliotheca  Geo^i^raphica,  herausgegeben  von  der  Gescllschaft  fiir  Erdkunde  zu 
Berlin.     Bearbeitet  von   Otto  Baschin.     Baud   IV.     Jahrgang,   1895.     Berlin : 
W.  H.  Kiihl,  1898.     Size  9x6,  pp.  xvi.  and  412. 
The  volume  for  1895  is  even  fuller  and  more  satisfattory  than  its  predecessors.     A 
slight  rectification  in  the  arrangement,  by  which  Commercial  Geography  is  classed 
under  Anthropogeography,  is  a  distinct  improvement.     The  accuracy  of  the  printing 
of  foreign  titles  is  remarkable,  and  the  exhaustivcuess  of  the  work  leaves  nothing  to 
wish  for. 

British  Empire.  

Statistical  Abstract  for  the  several  Colonial  and  other  Possessions  of  the  United 
Kingdom,  in  each  year  from  1883  to  1897.  London  :  Eyre  &  Spottiswoode,  1898. 
Size  10  x  6J,  pp.  300.    Price  1«.  3rf. 

British  Empire.  — . 

Colonial  Import  Duties.  Return  relating  to  the  Rates  of  Import  Duties  levied  upon 
the  Produce  and  Manufactures  of  the  United  Kingdom,  etc.,  in  the  Principal 
Colonial  and  other  Possessions  of  the  United  Kingdom.  London:  Eyre  & 
Spottiswoode,  1897.     Size  10  x  6^,  pp.  viii.  and  400.     Price  U.  8d. 

EdneationaL  

Education  Department.  Special  Reports  on  KducAtional  Subjects.  Vols.  2  and 
3.  Loudon  :  Eyre  &  Spottiswoode,  1898.  Size  1(»  x  6^,  pp.  (vol.  2)  viii.  and 
694  ;  (voL  3)  vi.  and  698.  llluttrations.  Map,  and  Diagrams.  Price  (vol.  2)  fis. 
2d.;  (vol.  3)  3«.  3(J. 
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AUhoiigb  none  of  the  nrticles  deals  sp^'cially  witb  ^eograpby,  eeveml  l>ear  on  it* 
t('acliiii^,  includiiiii^  dc'6cnptioDiofediicationulDiu»eums,anrl  of  the  Royal  Geogmphicol 
Sockty'fl  collection  now  in  the  keeping  of  the  Teaobert*  Guild. 

Educational— Method!,      liiv.  O.  Italiana  5  (1838):  46JM80.  Andi«ini 

Bol  materiale  acola«tico  p*>r  rinflegnamento  dolla  Geognifia  e  piii  speinuloiente  *m 
plastici  topograflcL     Conaidumzbiii  ed  iippunti  del  Dott.  Angelo  L.  Audrehii. 

Health.  P.E,S,  64  (189B):  100-1  IS,     Kanthaclc,  Bnrham,  and  Blanford. 

On  Na^ana,  or  Tsetae  Fly  Diaeaie,  (Report,  made  to  the  TseUc  Fl?  Committeu  of 
the  Royal  Society,  of  Observation b  and  Kx peri iDonts  carriedi  out  from  November, 
1896.  Ui  AugQst,  1898.)  By  A,  A.  Katilhnck,  H,  K  Durhnfo,  and  W,  F.  H. 
Blanford. 

Ice  Aga.  Taber. 

The  Ice  Ap:e,  Past  and  Coming.  By  C,  A.  M.  Ttibcr.  Boston  :  G.  H.  Ellis,  1898. 
8i«e  8  X  5J,  pp.  102.     Chartt.     PrewnUd  bfj  the  Author. 

The  author,  who  for  many  years  was  a  South  Sea  whider.  Inya  etresa  on  the  great 
importuuce  ofoceutiic  cnrreiitB  and  the  circulation  to  which  thoygivenae  m  Influencing; 
the  t«ni]>eriiture  <)f  the  E^rth'e  surfiice.  He  attribtites  the  oolltioei  of  deep  ooeaiiio 
wat?r  to'  indraughtp  from  the  antarclic  regiona,  where  refrigeration  baa  room  to  have 
its  full  effect,  on  aocsount  of  the  westerly  witula  keeping  upati  east  -  to- wwst  current  round 
the  world,  and  ao  cutting  off  direct  tropical  surfuce  currouta  frifin  the  antarctic  sea. 

Indian  Ocean,  Fmdlaj. 

A  Directory  for  the  Navigation  of  the  Indiao  Ocean,  with  descriptions  of  its  Coaata. 
Islandfl,  etc,,  from  the  Cape  of  Good  Hope  to  the  Strait  of  Suoda  and  Western 
Aofltralia,  ineJudinji:  also  the  Red  Sea  and  the  Fersian  Gulf,  the  Winds,  JIunso(ms, 
and  Cunrentjf,  and  the  Ftaaeagea  from  Europe  tu  its  various  |K>rt3.  Fourth  Edition 
(1882).  With  Addenda,  1897,  By  Alexander  Gwrge  Findlay,  London  :  R.  11. 
Laurie.  8i«e  10  X  6|,pp,xixnii,  and  1304;  Addenda,  170-  CharU^ete.  FH0e2H9. 
Fretenied  by  ik$  PMitker, 

The  170  ]>agefl  of  addenda  take  aooonnt  of  all  imporhmt  changes  in  the  body  of  th» 
work,  the  vatnable  character  of  which  is  ay  well  known. 

VateoriteB.  Tletolier. 

British  Mtieeom  (Natural  Hi»tory).  Mineral  Depurtiocnt.  An  Introduction  t<i 
the  Study  of  Meteorites,  with  a  list  of  the  Meteoriles  repreftented  in  the  eoUection. 
By  L.  Fletcher.  Printed  by  order  of  the  Tru.ntees,  1896.  Size  8|  X  51,  pp.  08. 
Plan.    Presented  hff  the  Truttte$  of  the  BritUh  itfawirm. 

South  Atlantio  Ooean«  Settle. 

A  Supiiiement  to  the  Ninth  Edition  of  Findlay'i  Sailio-LC  Direetory  for  the  South 
Atlantic  Oeoan.  iuclnding  reviEed  desrriptionb  of  the  Kant  Coant  of  South  America 
and  the  West  O.ast  of  Africa.     By  W.   K.   K*:ttle.     London  :  R.  H.  I^aurio,  189^ 
[1898>     Size  10  X  6|,  pp.  192.     Prict  U.     PrtftitUd  by  Uie  FuUuher, 
Oarefnl ly  brought  up  to  date. 

Tropieii  Diseases.  Eoeh. 

Reise-Berichte  tiber  Rinderpest,  Bubonenpeat,  in  Indien  und  Affika,  Tsetse*  oder 
Surrakrankheit,  Texa^fleber,  tropjhche  Malaria,  SchwarzwartsortieU-r,  Von  Rotiert 
Koch.  Berlin :  J.  Springer,  1898.  Size  9^  X  6J,  pp.  13G.  Pittgramt, 
Price  2t.  6d. 

Prof.  Koch  deacribcs,  in  a  seriei  of  officisl  reports,  the  reaulta  of  his  obsertations  on 
tlie  eattle-disea^'  of  Africa  at  Kimberley,  aud  his  prrventive  inoculation  of  the  plague 
ftt  Bomlmy^  and  of  various  tropical  diseases  in  (terinuo  P^ast  xVfrica. 

Tojago  round  the  World.  Bnllea. 

The  CruiB<3  of  the  Caehaht  round  the  World  after  Sjx^rni  Whales.  By  Frank  T. 
Bullen.  Londnu  :  Elder  A:  Co,,  18U8.  Size  8^  x  6.  pp.  %x.  and  380.  Map  and 
lHu4tratiunif.     Price  8if.  *J<i.     Pre^enttd  bf/  the  PublUhetM, 

A  vividly  written  narrative  of  the  voyage  of  an  Amerieun  whaler  rniitid  the  world 
in  aearoh  of  sperm  whales,  ranging  over  all  sens  from  the  North  Atlantic  to  tlie  Sea  of 
Okhotsk  and  the  Southern  Ocean. 
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NEW  MAPS. 

By  J.  COLES,  Map  Curator^  B.O,S* 

POLAB  BE&IOHS. 
Folftr  Btgioni. 

Nord-Polrtf  Karte*  Auageffihrt  von  V.  v.  Hiiardt  Scale  1 
fitat  tnUe*  to  aa  inch.  W'ien  :  Ed,  HolzeK 
This  i»  »  wall-map  of  the  north  polar  rogionf>,  ahowiog  traoka  of  expoditioiiB, 
diTeotioua  of  currents^  and  limits  of  tlio  ice  at  difTerent  (l$ites.  Ocean  depthg  and 
elefations  are  iDdicated  by  dijferent  sb&do&  of  cubunog.  luseta  Oluatrnting  meteoro- 
logical and  magsotio  conditiciDB  are  given;  the  northern  bonndary  of  permanent 
humao  habitation  and  tbe  limits  of  vegelation  arc  aUo  shown. 

ZUBOFK 

Sdncational.  — 

Sammel-AtlaB.  Photocol.  Alb.:  1,  Scbwelz;  %  Wlirtombcrg;  3a»  Baden;  3n, 
Rciobiiande ;  4,  Grosah,  ii.  Prov.  Heaaen ;  6,  Weatfalen ;  7a,  Prov,  Sachsen ;  7it, 
Thiiringen  i  8,  Sachsen  :  9,  I*ravinz  Brandenbtifg.  Knuit-  und  Verlagaanatalt 
PhotoenI,  MitDChfm,     Presented  by  the  Fithluhru, 

This  IB  Q  Bofles  of  school  mape  iiitendod,  by  the  aid  of  pictures,  which  are  marked 
Avith  the  same  iiumbefB  aa  placea  on  the  map,  to  taach  ebildren  by  an  Intereatlog 
method,  the  localities  of  important  plaoes  connected  with  the  history  and  iudn^tries  of 
the  several  eoimtriea.  Full  explanationB  ixre  giveti^  in  German,  of  thia  method  of 
teaching. 

England  and  Wales,  Ordnanee  Bdrvey. 

Publlcationa  issued  since  January  8,  1899. 
l-iuoh — General  Maps: — 
Ei^GLAHTD  AXD  Walbs  :— 23i,  250,   2tj5,  278,  281,  296,  327,  351   (revision^  hills 
.  ngruved  in  black  or  brown ;  59,  68,  117,  KIO,  333,  170,  172,  179,  180,  197,  199»  234, 
28U  (revieion),  engraved  in  outline.     Is.  each, 

6 'inch— County  Maps:^ — 

E»0LA2fD  AKD  Wales  (revision)  ;— Derbyshire,  3  s.e.,  7  n.e.  Buiham,  2  sw,,  3 
s.w,,  5  B.E„  22  N.W.,  8,w.,  23  K.W.,  30  N,w„  38  n.e.,  40  n.e.,  42  n.w.,  n,k.,  4G  n.w.,  47 
s.w,,  ^E.,  49  aw.,  SO  N,E„  53  n,e.,  54  n.e.,  e.E,,  .^S  n.w.,  »,e.,  s.w.,  s.e.,  56  s.w,,  57 
8.E,  58  s.w.  Essex,  3  U.K.,  5  n.w,,  12  li.n.^  13  6.W.,  30  k.e.,  64a  s.w.,  a.wv  Hamp- 
shjie,  78  iJ,B.,  79  b.w„  83  n.e,,  8.e,,  d*w.,  86  s.e,,  Hg  n.e.,  95  k.w,,  98  i.E.    Hertford- 

ihixe,  40  ^.w.     Kent,  1a  fl.E.,  2  n.e.,  4  n,w.,  n.e^  5  n.w.,  n,r,  8.W.,  7  8.W.,  9  n.w,,  18] 

B.W.,  15  B.E.,  22  K,E,,  24  N.W.,  N  E,,   3.W,,  8.E,,  25  K.W.,  aw.»  26   H.W„  B,Wm  27  6,E.,  33  - 

2f.w.,  34  H.W..  So  N.E.,  36  N.W.,  S.W.,  37  ir.w,,  8.W.,  b.b  ,  38  n.w.,  47  N.w.»  s.w.,  S.E.,  48 
K.w.,  S.W.,  49  N.w.,  55  N.E.,  8.W.,  56  N.w.,  57  n,w,,  8.W.,  58  s.w ,  65  K,w.,  s.e.,  H6  w.e., 
8.W.,  67  N.W.,  N,E.,  B.W.,  s.£.,  68  s.E.     Xlddlsses,  I  s.w.     HonMnmberland,  52  N.w., 

S.W.»  8.E.,  74  X.E.,  82  fi.W,,  100  N.W.,  lOri  N.W.,  1U6  9.E.,  107  NE,  8.K.,  110  K.E.  BuSSeX, 


14  a.E.   Surrey,  7  n.w,,  14  n.w,,  37  k.w.,  s.w.„  41  s.w.,  44  K.w.,  ir»E.,  46  «*w.    1*. 

Scinch —l^rish  Maps: — 
Enqlano  ani>  %Vales  (revision):— Bneks,,  VII.  15,  16;  Vlll.  8,  12,13,  15:  XVI. 
I,  5,  9,  13,  14,  15;  XVIL  14;  XXIL  2,  3,  5,  9;  XXUI.  13,  14;  XXIX.  16; 
XXX  5.  Bucking hamf hire,  XXX  n.  8,  9. 11,  13,  14,  15,  16  ;  XXXIIL  6,  7,  9.  10, 
11;  XXXVI.  4;  XXXVIL  7,  9,  13,  16;  XLL  1,  5;  XLUL  15;  XLVIL  13,  14, 
15;  XLVML  3,4,  7,  8,  11,  12,  13,  14,  15,  16;  LL  1,  2,  3,  4,  8,  9,  11.  12,  13v 
Cheihiie,  VI.  15;  X.  15;  XII.  6,  10,  15,  16;  XVl.  11,  14;  XXI.  8 ;  XXII.  1,3, 
7,9,  10,  11,  12,  13,  15;  XXIIL  5,  10,  14,  15;  XXX.  2,  4,6,  7,  8,  10,  12.  16; 
XXXI.  2,  3,  5,  9,  12;  XXXIl.  2;  XLVI,  6;  LII.  1;  LllL  15,  16:  LIX.  4,  12, 
16;  LXIVa.  1.  Cumberland,  LXXXII.  15,  16;  LXXXIII.  8,  10,  11,  13,  15,  16; 
LXXXV.  3,  4,  8,  10,  11,  12, 15,  16 ;  LXXXVL  2,  6,  7,  10,  IL  13 ;  LXXXVIL  3, 

4,8, 11  and  16:  LXXXVIIL  3,  6,  7,  15:  LXXXIX.  4  and  8*;  XC.  6.  Derby. 
VIII.  7,  15  :  XXV.  6  ;  XXVIL  4,  8,  12  ;  XXVliL  7,  9,  10,  11,  12 ;  XXIX.  5,  8  ; 
XXX.  2,  5,  6,  H,  ]0;  XXXL  5.  6,  7,  8,  9.  10,  Flint,  XXIL  15;  XXIIL  14; 
XX VL  1,  2,  5.  Glamarganshire.  III.  5,  9,  i:i.  16 ;  VII.  10, 16 ;  IX.  2,  I,  5.  6,  7,  8, 
10;  XIV,  14;  XXIIL  2,  :;,  7,  15;  XXXIl.  4,  6,  7,  H.  Kent,  LIX,  9,  10,  11; 
LXVIIL  12,  16;  LXIX.  1,  15.    ITottiiighamshire,  V,  8,  12,  16;  VIIL  4,  8, 12,  16; 
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Xtl  [,4,8,12,  16:  XVnL7,  12;  XXIL  <j,  7,  8.  9.  10 :  XXHJ.  2.  1,3.7.8,  10,  14. 
15.  OJLfordihirt,  XXXV.  1»,  14,  1.%  16:  XL.  1.  10;  XLI.  a.  I,  12  ;  XLll.  9.  13: 
XLVin.  1,  5:  XLIX.  1,  15:  Lll.  2,  H:  LIII.  1.  13;  LIV.  13,  14;  LVI.  Ki . 
l.VU.  5.  Stftffordfliirt,  V.  12.  Soiidz,  V.  :i.  4,  12,  13,  14,  15,  16:  YL  1,  5,  a,  ti, 
10,  12,  13,  14.  15,  16;  VII.  9,  11.  14 :  XVI,  1,  3,  4.  6,  7.  8,  11,  12,  15.  IG ;  XVli,  1, 
2,  5,  6,  7,  8,  9,  12.  13,  15,  16:  XXVIIL  2,  5,  8:  XXIX.  4,  9,  10,  11,  13:  XLIIl. 
13,  14,  15,  16;  XLIV.  9,  13;  XLV.  13,  15.  16 j  XLVL  H,  15.  WeitmorUnd, 
IX.  14;  XVI.  9.    8f.  eacA. 

(JSl  Stafford,  A^enQ 

Bveden.  SwedUh  G«&era)  Staff. 

Gcnpralstahens  Karta  ofrer  Bverigo.  Bcftle  I :  lOO.UOO  or  1*6  stiit.  mile  to  an  iucli. 
Sheet  90,  Hedemora,— Karta  ofrer  Norbottens  Laii,  Scale  1  :  tii»0,(«Mj  or  3  2  stat. 
miles  to  an  inch.  .Sheet  41,  Steosele.  GenemUtibeuB  tflpogrrafiska  afJelning. 
Stot!klioliu.     I'l'tMnted  by  the  Topographical  HcHton  of  the  StPtdidi  Otneral  Stn^\ 

Witt  Lomdon,  Bftrtholamew. 

New  plan  of  We*t  LoudoD.  Scale  3'25  Inches  to  n  stnt.  mile.    J.  Bartbolomevr, 

y,ii.<5.9.  W,  H.  Bmitb  &  Sou,  London,  1899.  Prhc  2«.  Pregented  hjf  /. 
Bartholont*;  w  d'  Co, 

ASU. 

(OajLM.  Friqnegnoiu 

Chine  Meridionale  el  Toiikin,  par  le  CapitaLne  Friqu(*|[i:iion  dt?  rinfaoterie  de 

Moriiie.    Scale  1 :  2,090,000  or  31 '5  stat.  miles  to  an  inch.     Service  Oeogmphique 

de«  Ooloniea,  Pans,  1899.     Price  7f. 

A  list  of  the  documents  conaalted  in  the  compilation  of  this  map  is  given.  From  which 

it  appears  that  the  results  obtaineil  by  all  the  best-known  explorers  bav«  boon  used. 

The  map  iDcbidoB  tKe  Yaogteo  vallev  on  the  north,  ToBgkiDif  on  iha  soutt),  Bttrnm  on 

thu  west,  and  thi^  weatem  part  of  the  provinco  of  Fokii  u  on  tbr  caist.     By  rt?ft?reDee  to 

the  description  of  the  conventional  esigns  given  at  the  foot  of  the  map,  information  may 

bo  gathered  on  subjects  which  at  the  present  time  are  attraeting  oonsiidenible  ttttention. 


A7EICA. 

BhodesU.  Btuford. 

Map  of  Rhodesia  divided  into  Provinces  and  Dbtricta,  uudt^r  the  Administration  of 

the  British  South  Africa  Co.,  I*i99.     Scale  1 :  1.000,000  or  15  8  atat.  miles  to  nti 

inch.     Loudon  :  E.  StanfonL     6  sheets*     Price  £1  4#, 

This  is  a  new  edition,  ou  which  several  corrections  and  additiODB  liave  been  made  to 
liring  it  up  to  date. 

AUSTBAIAilA. 

Brisbane.  Surveyor-General  of  Qneenaland. 

Brislmne  and  Suburbs,  Strt^ct  and  Kond  Map.  uitii  Boundark^^  of  Lo^ml 
Autboritiea.  Surveyor-Generare  Office,  Brisbane,  1897.  Pre«nnUd  by  the  Survefjor* 
Oeneral  of  Queensland. 

British  Kbw  Oninea.  Maogregor. 

Map  of  the  EaBtern  part  of  British  New  Guinen.     Froiu  the  most  recent  AHtrono- 
mical  Observations,  Survey.s,  and   Explorations,  by  Hia  Excellency  Sir  Williaju 
Maegre^r.  m.p.,  K.c.w.a,  c.a.,  aud  OlKoers  of  the  British  New  Guinea Governm<?nt. 
1898.    Scfilo  1 :  380,160  or  6  stat.  miles  tn  tin  inch.     Survey  Department,  Britb^ue. 
Fretentetl  by  the  Surveyor-General  of  Queensland. 
In  consequencse  of  the  largts  amount  of  new  survey  work  performed  hy  Sir  William 
Maogregor,  and  numerous  tuitronomical  ol«arvations  taken  by  him,  it  wati  found  necessary 
by  the  SnrTeyor<Gtnertil  of  QueeQHland  to  publish  thi^  pn^HOut  map  on  a  larger  seato 
than  the  ouf'  previously  issued  by  his  department.     This  map  contains  a  large  amonot 
of  additional  detail,  and  adds  very  considerably  to  our  knowlcxlgc  of  the  geography  of 
British  New  Guinea. 

ATLAITTIC  ISLANDS. 
Canary  Islands.  Rodrignex. 

Maps  of  the  OauarvTsluDds.  By  D.  Manuel  PeVez  y  Rodriguez.  I,  Palma.  Hierro,  uod 
Qomera.  Seal.  1 :  164, 73t>.  1898.— 2,LQnxaroleand  Fuertevontura.  Scale  1 :  202,752. 
1898.— 3,  Tenerife.  Scale  1 :  164,736.  1897,-4,  Graa  CADarhi.  Scale  1 :  145,728. 
1896.     Madrid  :  Hernando  y  Gompafiia. 
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On  these  maps  all  roads  and  tracks  are  laid  down,  the  altitudes  of  seyeral  of  i 
principal  peaks  are  g^ven  in  metres,  and  the  importance  of  towns  and  villages 
indicated  by  the  symbols  employed  to  mark  their  position. 

aSHZEAL. 
IBzploratioB.  Behnid 

L'Ann^e  Gartograpbique.  Supplement  Annuel  k  tontes  les  Publications  de  G^o- 
graphic  et  de  Cartographic.  Dress^  et  r4dxg6  sous  la  direction  de  F.  Schrader* 
directeur  des  travaux  oartographiques  de  la  librairie  Hachette  et  Gie.  Hoiti^e 
Supplement,  contenant  les  Modifications  G^graphiques  et  Politiques  de  I'Anii^, 
1897.    Paris :  Librairie  Hachette  et  Cie^  1898.    Price  S/r. 

The  first  sheet  of  this  useful  atlas  contains  maps  showing  the  routes  followed  by  B^ 
P.  Bons  d'Anty,  French  Consul,  in  Southern  Tnnnau,  in  1896-1897.  Manchuria,  ba* 
on  the  map  published  by  the  Bussian  Minister  of  Finance,  on  which  the  railways 
operation,  as  well  as  those  proposed,  are  laid  down,  and  two  small  maps  showing  I 
Sren  Hedin's  routes  in  Central  Asia  during  the  years  1894-1897,  as  well  as  his  exploi 
tion  in  the  Lob  Nor  region,  1894-1896.  The  second  sheet  contains  maps  of  tl 
countries  included  in  the  beud  of  the  Niger,  compiled  from  the  most  recent  materia 
Abyssinia  and  the  surrounding  countries;  the  basin  of  the  lower  Kassai;  Sonthe: 
Abyssinia,  showing  recent  explorations ;  the  country  in  the  vicinity  of  the  bend  of  tl 
Ubangi ;  routes  ToUowed  by  Mr.  J.  Eyss^ric  on  the  Ivory  Coast ;  and  a  map  showii 
French  explorations  in  the  Sahara  in  1897.  The  third  sheet  contains  maps  showii 
the  Chilo- Argentine  boundary,  at  present  in  dispute ;  of  Southern  Patagonia  and  Tier 
del  Fuego,  based  on  the  explorations  of  Mr.  O.  Nordenskiold ;  Central  Alaska  and  tl 
Klondike  region ;  and  the  North-West  province  of  Quebec,  showing  the  surveys  of  I 
Bobert  Bell.    Each  sheet  is  accompanied  by  explanatory  letterpress. 

World.  Andn 

Andrees  allgemeiner  Handatlas,  126  Haupt-und  189  Nebenkarten  auf  186  Karten- 
seiten,  nebst  alphabetischem  Namenverzeiohnis.  Vierte,  voUig  neubearbeitete, 
stark  vermehrte  Auflage,  herausgegeben  von  A.  Scobel. — Lief  47,  Siidostfrankreich. 
— Lief  48,  Siidamerika,  Siidliche  H'alfte. — Lief  49,  Zentralasien  und  YorderiadieQ. 
— Li«5f  50,  Nordwestliches  Afrika. — Lief  61,  Volker,  Beligionen  und  YolkBdichte 
der  Erde.  Grosse  des  Handels  im  Yerhaltnis  zur  Yolkszahl. — Lief  52,  Westliche 
und  Ostliche  Halbkugel. — Lief  53,  Sudamerika. — Lief  54,  Europa,  YolkerTor- 
teilung  und  Religionsgebiete :  Mitteleuropa,  Yolker,  Sprachen  und  Konfessions- 
gebiete. — Lief  55,  Mittelamerika  und  Westindien. — Lief  56,  Australien :  Poly- 
nesisebe  Inselgruppen  :  Karte  der  Siidpolargebiete.  Bielefeld  und  Leipzig :  Yerlag 
von  Velhagen  and  Klasing,  1898.     Price  50  pf.  each  part. 

This  new  edition  of  Andree's  Allgemeiner  Handatlas  is  now  complete,  and  care  h 
been  taken  to  briug  the  maps  up  to  date. 

World.  Webeni 

Weltpost-Statistik.  Telegraphen-  und  Telephonverkehr,  Postsparkassenwesen. 
Von  Gottlieb  Webersik,  k.  k.  Postbeamter.  Wien  und  Leipzig :  G.  Froy tag  and 
Berndt.     Presented  by  the  Author.     Price  2  marks. 

In  this  little  volume,  statistics,  graphically  illustrated  by  diagrams,  convey  son 
very  interestiDg  information  with  regard  to  the  postal  and  telegraphic  oommunioatio] 
of  the  different  countries  of  the  world. 

By  comparing  these  diagrams  for  different  periods,  one  is  able,  by  inference, 
gauge  the  commercial  progress  of  any  country  from  the  increase  of  its  poal 
communication. 

CHABTB. 
Admiralty  Charts.  Hydrographic  Department,  Admiralt 

Charts    and    Plans    published    by    the    Hydrographic  Department,   Admiralty, 
November  and   December,   1898.      Presented  by  the  Hydrographic  Department^ 
Admiralty. 
No.  Inches. 

2380  m  =  0*45  Scotland,  north  coast:— Gape  Wrath  to  the  Flannan  islands,  in- 
cluding the  northern  parts  of  the  North  Minch  and  Liewis. 
3«.  Qd. 

1996  m  =  4'9  Plans  on  the  eastern  shoi«  of  the  Adriatic: — Fiume,  including 
l)ort  Martinscica.     Is.  Qd. 
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1546  m  =  0'7      Asia  Minor :— Samos  strait  to  Mandelyah  gulf.    2t,  6d, 

1536  m  =  0*9      Lake  Erie :— Long  point  bay.     2t.  6d. 

3013  m  =  4*9      Chile  :— Ghaiiaral  de  las  Animas  bay.     1$.  6d. 

{,  .grx  Anchorages  in  south-oast  Alaska :  — Bartlett  bay,  Fritz  oove,  William 
0.7  >     Henry  Way,  Barlow  coyo  anchorage,  Swanson  harbour,  Fnnter 
"^  '  '      bay.     U.  6d. 
1675  ra  =  0-93    Africa,  west  coast :— Birer  Ponga.     1«.  6d. 
625  m  =  0*5      Africa,  west  coast : — Biver  Oongo.     Is.  6d. 
638  m  =  10      Africa,  west  coast :— Biver  Congo  and  adjacent  creeks.    2s.  Qd. 
3010  m  =  20      Gocliin  China :— Fuyen and  Ka  Moog  harbours.     It.  6(2. 
1231  m  =  Yar.     Plans  on  the  western  shore  of  Bering  sea :— Seniavine  strait, 
Lozhnuikh  Yyestei  bay,  Karaga  harbour,  Karaginski  island. 
Baron  Korfa  gulf,  Natalie  bay,  Anastasia  bay,  St.  Lawrence 
bay,  Uzolnoi  bay,  Providence  bay.    2ff.  6d. 
•K'7.)  ^      (l'Si)\  Australia,  south-west  coast: — Hamelin  bay,  Hamelin  inner  bar- 
1472m=jj2.o|     hour.     U.  ed. 
2922  m  =  0*5      Australia,  east  coast : — Turtle  group  to  Claremont  point.    3«. 

1485  i^  =  { 5.9  f   Caroline  islands : — Uap  or  Tap  island,  port  Tomil.     Is.  6d. 

1384  m  =  Yar.    Anchorages  in  Loyalty  islands : — Uvea  bay,  latio  and  Sbepenebe 

anchorages,  Tandine  anchorage.     Is.  6d. 
1283  Peru,  Cape  Lobos  to    Pescadores  point: — Plan  added,    OcoiSa 

anchorage. 
2465  Anchorages  in   Serwatti  and  Tenimber  islands: — Plan    added, 

Lawawang  road. 
2468  Anchorages  in  Sumba,  Timor,  etc. :— Plan  added,  Naikliu  road. 

875  Ports  and  anchorages  in  China  sea: — Plan  added,  Nau    Chau 

passage. 
A040  Kamchatka,  Avatcha  bay : — Xew  plan,  Petropaulovsk  harbour. 

731  Gilbert  islands : — New  plan,  Nonuti. 
Plan  added,  Apamama. 

732  Gilbert  islands : — New  plan,  Makin  or  Taritari. 
17  Santa  Cruz  islands  :— Plan  added,  Mohawk  bay. 
(/.  D.  Potter,  Agent.) 

Charts  Canoellad. 
Ko.  Cancelkd  by  No. 

"2929  Atlantic     ocean,     showing 

currents. 
2386  The  North  Minoh.  \New  chart. 

2385  Scarpa  island  to  Barvas.      J     Cape  Wrath  to  the  Flannan  islands  .    .    2386 
524  Gibraltar  New  Mole. 
2711  Plans  of  Fiume  and  portlNew  chart. 

Martinscica  on  this  sheet.         /    Plans  on  the  eastern  shore  of  the  Adriatic    1996 
1546  Strait  of  Samoa  to  Man-lNew  chart. 

delyah  gulf.                               J     Samoe  strait  to  Mandelyah  gulf    .    .    .     1546 
2302  Plan  of  Chaneral    de    las  I  New  chart. 
Animas  bay  on  this  sheet.        f     Chaiieral  do  la  Animas  bay 3013 

K75  Mouth,  of  the  river  PoDgaf«^j^^;rt^^ ^^^ 

625  BWer  Congo.  Tb^'^^^ 625 

638  Biver  Congo  and  adjacent  JNew  chart. 

creeks.  /    Biver  Congo  and  adjacent  creeks  .    .     .      638 

1342  Plan  of  Fuyen  and  Kumong^New  plan. 

harbours  on  this  sheet.  J     Fuyen  and  Kumong  harbours  ....    3010 

1037  Plan  of   Hamelin   bay  on  I  New  chart. 

this  sheet.  /    Hamelin  bay 1472 

2922  Turtle  group  to  Claremont |New  chart. 

poiiit.  /    Turtle  group  to  Claremont 2922 

779  Uap  or  Yap  island.  \New  chart. 

1485  Port  Tomil.  /    Uap  or  Yap  island.  Port  Tomil.    .     .     .     1485 

1384  Harbours       in       Loyalty |New  chart. 

islands.  /    Anchorages  in  Loyalty  islands      .    .     .    1384 
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Ohartf  that  liATe  reeeived  Important  Correetlonf . 
No.  1607,  England,  east  coast :— North  Foreland  to  the  Nora.  2308,  Norway  :— 
Brand  fiord  to  Leka.  2331,  Lapland : — Oleni  Nyemetzki  island  to  Nokuev  island. 
2280,  White  sea:— Arkhangel  bay.  2964,  Arctic  Russia;— Head  of  the  gulf  of 
Ob.  28i2B,  Baltic  sea.  689,  Gibraltar  harbour.  150,  France,  south  coast:— 
Marseille  port  and  roadstead.  2884,  Gulf  of  Mexico : — Legare'  anchorage.  554 ,. 
South  America  : — Magellan  strait  1897b,  British  Columbia : — Victoria  harbour. 
704,  Madagascar : — Nosi  Shaba  to  Moramba  bay.  833,  Bay  of  Bengal : — Rangoon 
river  and  approaches.  2637,  Strait  of  Makassar,  south  part.  1754,  China  : — l^ng 
Yung  to  Wen  chau  bay.  1708,  Australia,  north  coast :— Albert  river.  1055, 
Australia,  west  coast :— Bedout  island  to  Cape  Cuvier.  939,  New  Guinea  : — Cape 
Nelson  to  Hercules  bay.  1096,  New  Zealand  : — Current  basin  and  French  pass. 
731,  Gilbert  islands.  134,  Harbours  and  anchorages  in  New  Hebrides.  1829,  Fiji 
islands  to  Samoa  islands.  1757,  Fiji  islands : — Nukulau  island  to  Namuka  island. 
2421,  Tonga  or  Friendly  islands. 
(/.  D.  Toiiery  Agent) 

United  States  Charts.  U.S.  Hydrographio  Office. 

Pilot  Charts  of  the  North  Atlantic  and  North  Pacific  Oceans  for  February,  1899. 
Published  at  the  Hydrographio  Office,  Washington,  D.C.  Presented  by  the  U.8. 
Eydrographio  Office. 

PHOTOGBAPHS. 

Columbia.  Oledhill. 

Twenty-four  Photoj^raphs  of  the  Republic  of  Colombia,  taken  by  E.  Gledhill, 

Esq.,  1897.     Presented  by  E.  Gledht%  Esq. 

As  will  be  seen  by  the  following  list,  this  series  of  photographs  includes  a  number 
of  interesting  subjects,  both  as  regards  the  buildings,  groups  of  natives,  and  scenery  of 
Colombia. 

(0  The  Cathedral  (Plaza  San  Nicolas),  Barranquilla ;  (2)  Cathedral  Plaznela 
(San  Nicolas),  Barranquilla ;  (3)  El  Camillon  (Parade),  Barranquilla ;  (4)  Royal  Mail 
Offices,  Barranquilla;  (5)  Street  and  hotel,  San  Carlos,  Barranquilla;  (6)  Custom- 
house, Santa  Marta;  (7)  General  view  of  Santa  Marta,  looking  south-east  from  the 
sea;  (8)  Santa  Marta,  with  Atlas  steamer  Alps  loading  bananas ;  (9)  Street  in  Santa 
Marta,  in  which  is  situated  the  British  Consulate;  (10)  Cathedral  and  street  in  Santa 
Marta;  (11)  Market  hall  and  Plaza  de  la  Regeneracion,  Santa  Marta;  (12)  Goajira 
Indians,  Rio  Hacha,  Dept.  of  Magdalena;  (13)  Street  scene  on  a  Sunday,  Rio  Hacha: 
waiting  to  be  photographed;  (14)  Characteristic  groups  and  street  in  Rio  Hacha;  (15) 
Church  and  Plaza,  with  typical  Indians,  etc.,  Rio  Hacha;  (16)  Beach  and  Custom- 
house, Rio  Hacha:  (17)  Street  scene,  (jartagena;  (18)  Street  in  Cartagena;  (19) 
Police  barracks  and  street  view,  Cartagena  ;  (20  and  21),  View  along  old  Spanish  walls 
of  Cartagena;  (22)  Outer  portion  of  old  Spanish  fortifications  near  the  seu;  (23)  View 
from  Murallas  (walls),  with  fortress  of  San  Felipe  in  distance;  (24)  Walls  and  Rain- 
water tanks,  Cartagena. 

West  Africa.  Tankah. 

Sixteen  Photographs  of  Sierra  Leone,  Congo  Railway,  and  Gold  Coast,  taken  by 
J.  T.  N.  Yankah,  Esq.     Presented  by  J.  B.  Esuman-Gicira^  E^q. 

The  following  is  a  list  of  these  photographs:  (1)  Second!  market-place:  (2)  Fanti 
artisans;  (3)  Scene  at  Cape  Lopez:  (4)  Gabun  Government  house;  (5)  Second* 
railway;  (6)  Matadi  market-placo ;  (7)  Secondi  railway:  laying  of  the  first  rail  by 
Governor  Hodgson;  (8)  Sunday  school,  Saltpood,  Gold  Coast;  (9)  Secondi  railway 
station;  (10)  Secondi  railway;  (11)  Secondi  chief  and  headman;  (12)  Secondi;  (13) 
Opening  of  the  railway  at  Matadi;  (14)  Sierra  Leone  from  the  sea;  (15)  Secondi 
railway  :  the  pier;  (IG)  Singing  band,  Saltpond,  Gold  Coast. 

N.B.— It  would  fin^atly  add  to  the  value  of  the  coUeotion  of  Photo- 
graphs which  has  been  established  in  the  Map  Room,  if  all  the  FellowB 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photognraphs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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EXPLORATION  IN  THE  CANADIAN  ROCKIES :   A  SEARCH  FOR 
MOUNT  HOOKER  AND  MOUNT  BROWN,* 

By  Pror  NORMAN  COLLIE,  F.R,S. 

The  hiBtory  of  the  exploration  of  the  Rocky  MountatDg  of  Canada  is  on© 
fuU  of  interest.  It  deals  wi  th  the  early  strugglea  of  the  fur  traders  of 
the  North- West  Territory,  later  with  the  search  after  gold,  and  finally 
with  the  story  of  how  a  railway  was  bnilt,  almost  regardless  of 
expense,  through  the  wild  canyons  of  the  West — a  railway  that  for 
hundreds  of  miles  passes  through  thickly  wooded  valleys,  over  lofty 
mountain  passes,  across  raging  torrents  hundreds  of  feet  below,  till 
finally  it  reaches  the  Pacific  coast  at  Vancouver, 

By  far  the  fullest,  most  accurate,  and  interesting  account  of  travel 
And  observation  amongst  the  Rocky  mountains  is  that  of  Captain 
Palliser  and  his  party,  daring  the  years  1857-60.  This  expedition  was  , 
organized  hy  the  British  Government  in  order  that  a  route  might  be 
discovered  between  eastern  and  western  Canada.  Up  tEI  then  only  one 
pass  over  the  Rocky  mountains  in  Canadian  territory  was  known  with 
certainty,  namely,  the  Athabasca ;  the  Palliser  expedition  "  was  to 
ascertain  whether  one  or  more  practicable  passes  existed  over  the  Kocky 
mountains  within  British  territory,  and  south  of  that  known  to  exist 
between  Mount  Brown  and  Mount  Hooker.'"  During  their  explorations 
they  discovered  and  laid  down  the  following :  the  Kananaskis  pass,  the 
Vermilion  pass,  the  British  Kcotanie  pass,  the  Kicking  lIor8e  pass.  All 
these  passes  traverse  the  watershed  of  the  continent  within  British 
territory.  Dr.  Hector  also  traversed  the  Howse  pass,  between  the  head- 
waters of  the  Saskatchewan  and  the  Columbia  rivers. 


•  Eecul  ot  the  Rojftl  Geograpliical  Society,  Febraary  13, 11^9.    Map,  p.  464. 
No,  IV.— April,  1899.]  2  a 
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Tan  years  later  British  Columbia  entered  the  Dominioii  of  Canada^ 
and  at  once  the  GovGniment  survey  for  the  Canadian  Pacific  railway 
wiiB  started.  It  was  amongst  the  Rocky  mountaiiis  that  the  difficulty  of 
selecting  a  route  was  most  evident.  No  leas  than  eleven  different  ways 
across  the  mountains  were  surveyed,  from  the  Peace  river  in  the  north 
to  the  Crow's  Nest  pass  in  the  south.  This  survey  alone  is  said  to  have 
cost  between  three  and  four  million  dollars ;  but  finally  the  Canadiaa 
Pacific  railway  was  opened  in  1886,  after  nearly  one  hundred  and  fifty 
million  dollars  had  been  expended  on  its  conBtruotion*  The  opening  of 
the  railroad  of  necessity  largely  stopped  the  use  of  the  old  passes,  but 
at  the  same  time  enabled  those  who  wished  to  travel  in  the  mountaina 
in  search  of  game  or  amusement  to  do  eo  with  miioh  greater  facilities. 

It  is  only,  however,  within  the  last  few  years  that  many  sporting, 
exploring,  or  mountaineering  expeditions  have  made  use  of  these 
opportunities.  Members  of  the  Appalachian  Club  of  Boston  have  spent 
several  seasons  amongst  the  peaks  and  glaciers  near  Glacier  House, 
Laggan,  and  Field  on  the  railway.  Prof,  Coleman  undertook  a  journey 
from  Morley  to  the  sources  of  the  Athabasca  river,  in  order  to  search 
for  the  two  peaks  Brown  and  Hooker*  of  which  little  was  known 
except  that  they  had  been  discovered  abo«t  sixty  years  previously,  and 
were  supposed  to  he  16,000  and  15,000  feet  in  height. 

Mr.  W.  D,  Wilcox,*  in  the  mean  time,  had  explored  the  mountainous 
country  south  of  the  Canadian  Pacific  railway^  as  far  as  Mount  Assini- 
boine,  and  north  to  the  Saskatchewan  and  Athabasca.  His  experiences 
have  been  published  in  a  delightful  book.  Ml^amping  in  the  Canadian 
Rockies  in  1896.*  Most  of  our  knowledge,  therefore,  at  the  present 
time,  of  that  part  of  the  mountains  which  lies  100  miles  to  the  north  or 
to  the  south  of  the  railway  at  Laggan,  is  either  knowledge  gained  in  the 
early  part  of  the  century  by  traders  in  the  employ  of  the  fur-trading 
companies,  or  from  Palliser's  *  Journals,*  or  Wilcox*8  bock  on  Mount 
Aesiniboioe  and  the  surrounding  country. 

For  the  most  part,  these  explorations  have  been  restricted  to  the 
valleys  and  low  passes ;  very  few  attempts  have  been  made  to  locate  or 
explore  the  great  snow-fields  and  the  surrounding  peaks  that  form  the 
great  backbone  of  the  country.  To  take  the  Alps  as  an  example,  it 
would  be  a  parallel  case  if  a  few  parties  had  started  from  Geneva,  ex- 
plored the  St.  Bertiard  pass,  pushed  up  the  Khone  valley  over  the  Furka 
pass  and  the  St.  Gotthard,  without  much  troubling  themselves  about 
either  the  snow^fieldsof  the  Oberland  or  the  side  valleys  and  great  peaks 
on  the  main  Pennine  chain  with  their  attendant  glaciers.  This  paper 
deals  with  two  journeys  taken  during  1897  and  1808  through  that  part 
of  the  Canadian  Eockies  that  lie  between  the  Kicking  Horse  pass  on  the 
south,  and  to  the  source  of  the  Athabasca  river  on  the  norths     At  first, 

*  See  p.  358, 
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in  1897,Idid  not  iiitond  to  troiiblemjself  with  exploration — the  expedi- 
tion was  merely  to  be  a  moantaineering  one ;  but,  soon  finding  that 
the  maps,  mich  as  they  were,  covered  only  a  very  sruall  portion  of  the 
ground  I  propoeed  to  go  through,  and  as  no  knowledge  whatever  of 
the  snow-fielda  and  peaks  seemed  to  exifit^  it  at  once  became  obvious 
that  exploration  might  very  well  be  combined  with  the  mountaineering. 
I  At  the  beginning  of  AuguBt,  in  1897,  whilst  on  the  summit  of  a 
snow-peak  (Mount  Gordon,  10,600  feet)  that  lay  about  20  miles  north 
of  the  railway  at  the  continental  divide,  a  high  mountain  waa  seen  30 
miles  away  to  the  north-west.     It  seemed  much  higher  than  all  its 
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neighbours,  and  we  were  of  the  opinion  that  it  probably  might  be 
Motmt  Mnrchison*  I  had  intended  to  go  south  and  visit  Mount 
Asainiboine  and  the  country  in  the  immediate  vicinity,  but  the  sight  of 
this  splendid  mountain  made  me  at  once  change  my  plans,  and  on 
returning  to  civilization  at  Banff  a  few  days  later,  Mr,  G,  P,  Baker  and 
I  detennined  to  go  north  instead,  in  order  to,  if  possible,  get  to  the  foot 
of  this  mountain,  and  afterwards,  perhaps,  should  we  be  fortunate,  to 
climb  it  as  well. 

We  accordingly  hired  an  "outfit"  from  T.  Wilson,  of  Banff,  who 
supplies  men,  horses,  and  provisions  for  such  expeditions  to  the  moun- 
tains. Although  Wilson,  years  before,  whilst  working  for  the  Canadian 
Pacific  railway,  had  been  in  the  country  wo  wished  to  visit,  yet  he 
did  not  remember  ever  having  leen  a  very  high  peak  about  the  spot 
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where  we  thought  we  had  seen  one  when  on  the  an  mm  it  of  Mount 
Gordon,  TMb,  however^did  not  dishearten  tis  much,  for  we  knew  from 
experience  that  it  is  only  from  the  tops  of  mountains  that  any  really 
aconrate  ideas  could  be  obtained  of  the  relative  heights  of  surrounding 
peaks. 

On  August  17  we  started  from  Laggan  station  up  the  Bow  Talley. 
The  lower  portion  of  the  valley  is  rapidly  becoming  impaBHable  owing 
to  fallen  trees;  fur  the  forest  was  burnt  during  the  time  that  the 
Canadian  Pacific  railway  was  being  built,  and  now  after  fifteen  or  more 
years  the  roots  of  the  burnt  lira  have  become  thoroughly  rotten  ;  every 
fresh  gale  brings  down  large  numbers  of  those  still  standing,  adding 
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to  the  almost  inextricable  tangle  below.  It  is  quite  possible  in  this 
part  to  walk  for  more  than  a  mile  along  the  fallen  stems,  never  being 
nearer  than  two  feet,  and  sometimes  finding  one*s  self  aa  much  as  ten  or 
more  feet,  from  the  ground. 

Our  party  consisted  of  G.  T.  Baker  and  myself,  P.  iSarbach  (a  Swiee 
guide),  W.  Peyto,  L,  Richardson,  and  C.  Black,  cook.  The  weather  was 
excessively  hot,  and  the  mosquitoes  swarmed  in  countless  thousanda, 
making  life  misorable.  The  horses,  moreover,  were  heavily  laden,  so 
we  travelled  but  slowly.  It  was  not  till  the  third  day  that  we  arrived 
at  the  head  of  the  Bow  valley,  where  a  pass  leads  over  into  Bear  creek 
or  the  Little  fork  of  the  Saskatchewan.  This  pass  is  similar  to  many 
in  the  Kocky  mountains.     The  woods — that  down   in  the  valleys  are 
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usually  eo  thick  that  it  is  impossible  to  see  far  ahead,  and,  owing  to 
fallen  trees,  make  it  most  difficult  to  get  the  horses  along — on  the  passes 
open  out,  and  large  open  stretches  of  grass  alternate  with  groves  of 
pine  trees  that  act  as  shelter  for  tents.  Often  small  lakes  are  found  as 
well,  and  the  Tiews  of  soow-clad  peaks,  glaciers,  lakes,  and  foT^t 
make  most  beautiful  pictures.  The  sceoery  at  the  head  of  the  Bow 
valley  snrrounding  the  upper  lake  is  grand,  and  will  not  disappoint 
any  one  who  should  make  the  journey  there.     The  lake,  also,  is  full  of 


trout;  some  weighing  as  much  as  30  lbs.  have  beeu  c^iught.  We  st^rpped 
a  day  on  the  pass  for  two  reasons ;  the  horses  needed  a  rest,  and  Baker 
wished  to  pick  up  his  points  in  a  plane-table  survey  that  had  been 
started  by  Mr.  Ilerschel  C.  Parker,  of  Brooklyn,  N.Y.,  ^luring  our  trip 
a  week  before  when  we  ascended  Mount  Gordon. 

Mr.  Parker  took  as  Ms  base-line  the  distance  between  two  stations 
in  the  Bow  valley  that  bad  been  trigonometrically  determined  by  the 
Canadian  Government  for  their  photographic  survey.  These  two  points 
were  6*365  miles  apart.     One  sonth  of  Mount  Hector,  and  marked  on 
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the  Government  Survey  sheet  bjb  statioa  No.  1,  9830  feet  j  the  other 
a  peak  lying  oq  the  oppoeite  side  of  the  valley,  north  of  the  Upper  Bow 
lake»  marked  station  No,  2»  9178  feet  When  Mr.  Parker  returned  to 
the  States,  he  kindly  handed  over  his  map  to  Baker  to  continue  it  to  the 
north.  On  Augast  20,  Baker,  Sarbach,  and  1  ascended  a  rook  and  anow* 
peak  fio nth- west  of  the  pass  (9100  feet),  from  which  a  good  view  down 
both  the  Bow  valley  and  Bear  oreek  could  be  obtained,  thua  enabling 
Baker  to  add  a  large  number  of  extra  points  to  hia  map.  A  fine 
apecimen  of  a  trilobite  was  found  on  this  summit. 

The  Bow  paes  is  about  C700  feet  On  the  north-west  side  the  trail 
descends  steeply  for  1000  feet  to  Bear  creek,  down  %vhioh  flows  the 
Little  Fork  of  the  Saskatchewan  river.  This  branch  rises  in  a  large 
glacier  above  Peyto  lake. 

Halfway  down  the  valley  two  more  lakes  were  passed,  on  which 
were  seen  several  kinds  of  water-fowl,  whilst  on  the  eastern  aide  of 
the  valley  the  woods  had  only  recently  been  burnt.  The  gaunt  shining 
black  stems  of  the  trees  formed  a  curious  but  titling  background  for  the 
maas  of  brilliant  golden -yellow  daisies  that  wore  in  full  bloom  amongst 
the  stones  at  their  feet.  And  the  mined  woodland,  clothed  in  black 
velvet  and  gold,  harmonized  in  its  two  dominant  colours  with  the 
sapphire  sky  above;  but  at  the  same  time  the  lifeless  trees,  without  a 
vestige  of  green,  gave  a  eurions  and  weird  aspect  to  the  scene. 

On  August  23  we  reached  the  main  Saskatchewan,  and  on  the  next 
day  with  some  difficulty  got  our  hordes  over  the  Bear  creek  river,  for  it 
was  in  full  flood  owing  to  the  hot  weather  and  the  immense  amount  of 
melting  enow.  The  following  day  we  climbed  Mount  fcJarbaeb,  11,100 
feet,  the  most  northerly  peak  of  the  Waputehk  range.  Unfortunately, 
the  clouds  were  low  on  the  mountains,  so  we  were  unable  to  distinguish 
with  certainty  where  the  high  peak  we  were  in  search  of  might  be  ;  but 
to  the  w^estward  a  splendid  glacier  was  seen,  winding  down  from  a  snow- 
oovered  range  beyond.  Away  to  the  north-west  lay  Glacier  lake,  fed  by 
the  waters  from  a  large  snow-field,  at  whose  bead  two  peaks,  one  snow- 
covered  and  one  black  rock,  rose  into  the  drifting  clouds.  These  peaks, 
we  afterwards  discovered,  were  probably  the  Mount  Lyell  of  Hector* 

On  August  27  we  arrived  at  the  foot  of  the  valley  leading  to  the 
glaciers  we  had  seen  two  days  before  from  Mount  Sarbach,  towards  the 
westward.  Directly  to  the  north  of  us  was  the  peak  we  were  in  search 
ot  Later  on,  consulting  Palliser's  *  Journals,'  we  found  that  this  peak 
was  not  Mount  Murchison,  as  we  had  supposed,  but  Mount  Forbes,  dis- 
covered by  Ilr.  Hector,  and  estimated  by  him  to  be  about  13,400  feet 
Mount  Forbes  is  certainly  one  of  the  highest  peaks  in  the  Canadian 
fiockies,  and  must  be  close  on  14,000  feet.  I  have  seen  it  on  every  side 
except  the  north-west,  and  it  always  towers  as  a  huge  three-sided 
pyramid  at  least  3000  feet  above  the  surrounding  peaks,  which  are  from 
J 0,000  to  11,000  feet  high.     The  precipice  on  its  eastern  face  ie  moi^ 
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-sheer  than  the  western  face  of  the  Matterhoni,  and  even  after  a  heavy 
snowfall  Temaios  black  and  forbidding.  On  its  nortbem  side  the  peak 
irniflt  stand  about  7000  feet  above  the  glacier  at  its  base. 

Up  till  this  date  the  weather  had  been  perfect,  but  on  the  27th  ft 
ohange  for  the  worse  began,  which  rendered  climbing  on  the  high  peaks 
imposflible.  However,  whilst  waiting  for  the  snow  to  melt  oflf  the  preci- 
pices and  arite  of  Forbes,  the  valley  and  large  glacier  to  the  westward 
were  explored.  Hector  seems  to  be  the  only  person  who  had  ever 
visited  this  glacier  (Palliser's  'Journals/  p.  150). 


AT  THE    HEAD  OF   THK    FBEriHFLELB  QLACIXR. 


At  the  head  of  the  glacier  a  large  ice-field  (Freshfield  glacier)  was 
traversed,  and  an  attempt  was  made  to  climb  the  highest  of  these — 
Mount  Freshfield,  about  12,000  feet — but,  owing  to  want  of  time,  the 
party  was  unsuccessfuL 

From  the  highest  point  reached,  10^000  feet,  a  very  lofty  mountaio — 
probably  14,000  to  15,000  feet— was  seen  lying  30  miles  away  in  a  north- 
westerly direction*  Only  two  peaks  north  of  Lyell  are  marked  on  the  mapi 
and  these  are  Mount  Brown  and  Mount  Hooker,  which  are  supposed  to 
be  16,000  and  15^000  feet  high  respectively ;  consequently  we  at  once 
took  it  for  granted  that  we  had  seen  one  of  them.  On  September  1  we 
made  our  only  attempt  to  climb  Mount  Forbes,  but  did  not  succeed  ;  the 
rain,  snow,  and  wind  driving  us  back  wet  through,  after  a  most  unpleasant 
night  spent  in  the  woods  at  the  foot  of  the  mountain.  It  was  now  time 
to  think  of  returning  to  civilization ;  moreover,  we  had  heard  tales  of 


8i4 


EXPLORATION  IK  TH£  CANADIAN  ROCKIES; 


bow,  at  the  beginning  of  September  before  the  Indian  summer  sets  Id 
heavy  snowfalls  often  occur  in  the  mountains,  necessitating  a  halt  till 
most  of  the  snow  melts,  Ae  none  of  us  were  desirous  of  spending  the 
best  part  of  a  week  snowed  up  in  camp,  we  concluded  that  we  bad  better 
make  all  haste  for  the  north  branch  of  the  Kicking  Horse  river,  and  follow 
it  down  to  Field  station  on  the  railway. 

Accordingly,  we  pushed  over  the  Howse  pass  into  the  Blaeberry 
oreek.  Soon  all  signs  of  a  trail  were  lost ;  the  forest,  being  on  the  western 
slopes  of  the  mountains,  became  tliicker,  and  great  difficulty  was  expe- 
rienced in  getting  the  horses  backwards  and  forwards  over  fallen  timber 
and  the  stream  that  increased  in  bize  every  mile  down  the  narrow  valley. 
At  last  we  found  the  valley  opening  a  little,  and  came  to  a  trapper  a 
deserted  log  cabin^  A  single  man  seemed  to  have  inhabited  it,  and  we 
wondered  who  it  might  be,  that,  for  the  sake  of  a  few  martin -skins, 
had  lived  there  alone  through  a  whole  winter.  A  more  desolate  spot  oonld 
hardly  be  found,  hemmed  in  on  alt  sides  by  gloomy  mountains  that 
during  the  winter  months  shut  ont  the  aim's  rays,  exposed  to  the  full 
force  of  the  south-west  gales  that  would  sweep  with  increased  force  up 
this  narrow  slit  through  the  main  chain  of  the  Eocky  mountains.  It  was 
no  wonder  that  we  foiind  it  deserted. 

Wilson  had  told  ns  that  some  years  previously  he  had  attempted  to 
take  horses  down  the  Blaeberry  creek  to  the  Columbia  river,  but  he  had 
to  abandon  thom  in  the  heavy  timber  about  halfway  down  the  valley ; 
eventually  it  was  only  with  the  help  of  some  men  a  week  later  that  he 
was  able,  after  several  days^  hard  work,  to  cut  them  ont  of  the  fallen 
trees.  We  had  now  arrived  at  the  beginning  of  this  part  of  the  creek. 
Peyto,  who  had  gone  forward  to  find  the  trail,  returned  with  the  infor|j 
mation  that  at  the  next  bend  of  the  stream,  just  below  Mount  Mummer 
the  fallen  pine  trees  were  so  numerous  that  it  would  take  a  week  to  clear 
half  a  mile  for  the  horses.  Moreover,  a  forest  fire  bad  been  burning  for 
at  least  a  fortnight  just  below,  the  smoke  of  which  we  had  first  seen 
from  the  snmmit  of  Sarbach ;  however,  in  spite  of  all  the  rain  that  had 
fallen,  it  was  still  alight.  Whilst  Peyto  was  exploring  down  the  valley, 
we  had  climbed  a  peak  about  8000  feet  high  on  the  west  side  of  the 
stream.  From  this  point  %ve  were  able  to  see  a  depression  in  the  chain 
on  the  opposite  side,  wliich  we  thought  probably  would  lead  to  the  north 
branch  of  the  Kicking  Horse  river.  But  we  also  saw  that  gi-eat  difficulty 
would  probably  be  experienced  in  finding  a  trail  up  which  horses  could 
be  taken.  Next  day,  whilbt  Peyto  was  again  exploring  down  the  valley, 
Sarbach  and  I  prospected  the  ground  that  we  thought  would  be  the  beat 
route  for  the  horses  to  follow  towards  the  i>ass.  It  was  excessively  steep^ 
but,  as  our  horses  now  were  in  good  condition  and  the  lotids  light,  when 
in  the  evening  Peyto  returned  with  the  intelligence  that  it  was  hopeless 
to  attempt  lo  follow  the  Bleaberry  creek  further,  we  made  up  our  minds 
to  try  on  the  morrow  the  new  pass  to  the  south. 
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I  Next  day,  after  an  ascent  of  about  3000  foet,  we  camped  at  the  limit 

j  of  the  pine  trees  at  7500  feet,  and  on  the  foUowiDg  day,  after  a  couple  of 
'  hours'  inarch,  reached  the  pass,  where  we  camped.  During  the  night  a 
heavy  fall  of  enow  occurred,  which  had  the  effect  of  clearing  away  the 
1  clouds  and  had  weather  that  we  had  been  experiencing  since  the  27th. 
This  pass  (6800  feet)  I  have  named  ** Baker'*  pa^s»  after  my  frieud 
Mr,  G.  R  Baker.  We  were  certainly  the  first  to  CT06a  it  with  horaeo, 
and  it  seems  to  he  the  only  route  that  can  he  used  on  the  western 
side  of  the  watershed  for  baggage  animals  that  will  connect  with  the 
upper  waters  of  the  Bleaberry  creek*  The  next  day,  September  7,  in 
brilliantly  fine  weather,  we  crossed  the  pas?,  and,  following  the  north 
branch  of  the  Kicking  Horse  river  down  u  very  beautiful  valley,  w© 
arrived  at  Field  on  September  9.  Baker  and  Sarbach  on  the  9th 
ascended  Mount  Field  from  the  western  side.  It  is  worth  while 
mentioning  that  the  various  streams  in  the  north  branch  abound  with 
trout.  From  Field  we  returned  to  BanGT  by  rail,  and  thus  ended  the 
expedition  of  1897. 

During  the  winter  of  1897-98  I  had,  of  course,  much  time  and 
opportunity  to  consult  all  the  various  works  and  papers  on  the  Canadian 
Eockies.  I  obtained  a  copy  of  that  rare  Bine-hook,  Paliiaer's  '  Journals/ 
and  was  surprised  to  find  how  much  of  the  ground  that  we  had  travelled 
over  had  been  carefully  and  accurately  described  by  Dr.  Hector.  All 
local  knowledge  of  the  district  dates  from  the  Canadian  Pacific  railway 
I  turvey ;  the  older  work  has  been  entirely  forgot  ten  •  By  far  the  most 
interesting  problem,  however,  that  presented  itself  to  me  was,  whether 
the  mountain  1  had  seen  from  the  slopea  of  Mount  Freshfield  might  be 
Mount  Brown  or  Hooker,  Certainly  Prof.  Coleman,  in  1B1*3,  start- 
ing from  Morley,  had  arrived  at  the  true  Athabasca  pass,  found  the 
historic  Committee's  Punch -howl,  and  his  brother  had  climbed  the 
highest  peak  on  the  north,  presumably  Mount  Brown,  This  peak  he 
found  to  be  only  9DC0  feet.  Could  he  have  been  mistaken,  or  was  it 
poaeible  that  there  existed  two  Athabasca  passes?  The  first  alternative 
was  almost  impossible ;  there  was  no  doubt  whatever  that  the  Athabasca 
pass  had  been  reached.  The  second  alternative  was  more  difficult  to 
solve.  On  searchiDg  for  information  as  to  the  individual  who  had 
named  Brown  and  Hooker,  all  I  could  find  were  some  few  references  to 
the  hotanistf  D.  Douglas,  after  whom  the  Douglas  pine  is  named. 
Nowhere  was  there  an  account  of  the  actual  paesage  through  the  moun- 
tains ;  nowhere  could  I  find  any  authentic  description  or  meaBurement 
of  these  peaks  except  Prof,  (joleman^s.  That  the  two  highest  peaks  in 
the  liucky  mountains,  peaks  that  have  appeared  in  every  map  of  Canada 
for  the  last  sixty  years,  peaks  that  every  (Canadian  has  been  taught  at 
school  may  he  found  amongst  the  western  mountains  beyond  the  prairies 
— that  these  mountains  were  only,  after  all,  not  so  high  as  thousands  of 
others  in  the  main  chain,  seemed  impossible  to  believe.     However,  the 
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best  way  to  solve  tbe  difficulty  waa  obTioxiely  to  retam  Bext  summer  to 
the  motiotaina,  and  find  out  about  tbe  high  mountain  I  had  seen  from 
the  slopes  of  Mount  Freahfield,  20  miles  or  more  to  the  north-weat  of 
Mount  ForbeB, 

In  July,  1898,  H*  Woolley,  H.  E.  M.  StutBeld,  and  myself  crossed 
over  to  Canada  for  this  purpose  ;  we  also  wished  to  continue  the  map 
that  Baker  had  been  working  at  the  year  before ;  and  again,  as  far  as 
possible,  the  expedition  was  chiefly  to  be  a  mountaineering  one. 

On  July  31  we  started  from  Laggan,  with  W.  Fey  to  as  our  headman ; 
Nigel  Vavasour,  Eoy  Douglas,  and  M,  Byers  as  cook  also  accompanied 
U8,  We  started  with  thirteen  riding  and  baggage  ponies,  but  within 
an  hour  of  starting  reduced  that  unlncky  number  to  twelve,  for  we  had 
to  shoot  one  of  the  worst  of  the  pack  after  it  had  broken  its  shoulder 
amongst  the  dead  timber.  Instead  of  following  up  the  Bow  valley  as 
we  did  in  1 897»  I  determined  to  reach  the  Saskatchewan  river  by  way  of 
the  Pipestone  ]»ass  and  the  Siffleur  valley,  in  order  that  we  might 
investigate  Mount  Murchison.  Dr.  Hector  mentions  that  it  can  be 
plainly  seen  from  the  summit  of  the  Pipestone  pass,  and»  in  fact,  ^ves 
a  sketch  of  the  mountain  as  seen  from  there;  I  therefore  climbed  a 
small  peak  (8800  feet)  that  rises  out  of  the  centre  of  the  passCSlOO  feet). 
From  this  point  two  peaks  similar  to  those  in  Dr.  Heotor*8  iOnstration 
oould  be  seen  10  to  15  miles  away  to  the  north- west^  somewhere  between 
the  bottom  of  Bear  creek  and  the  Saskatchewan.  This  mountain  I  had 
noticed  last  year  from  Mount  Sarbacb,  when  I  was  at  an  elevation  of 
11,100  feet,  and  althongb  Murchison  ts  higher  than  Sarbaoh,  yet  it  oannot 
be  much  over  12.000  feet  high,  if  as  much.  On  three  separate  occasions 
I  have  seen  all  the  peaks  that  lie  between  the  Pipestone,  Siffleur  valley, 
and  the  main  range,  and  always  the  mountain  on  the  east  side  of  the 
foot  of  Bear  creek  eeeraed  to  be  the  highest.  The  Siffleur  valley  is  easy 
to  travel  in ;  for  the  last  15  miles  the  trail  is  on  the  left  bank. 

We  reached  the  Saskatchewan  and  the  Kootenay  plains  on  August  26, 
only  to  find  the  river  in  full  flood,  and  in  some  places  even  over  its 
banks.  Next  day  wo  nearly  lost  half  of  our  horses  and  baggage.  In 
attempting  to  round  an  excessively  awkward  corner  where  the  trail  was 
partly  under  water»  one  after  another  of  the  horses  fell  in,  and  were 
rapidly  swept  away  by  the  swiftly  running  river.  Some  of  them  drifted 
ashore  a  short  distance  below,  but  some  landed  on  an  island  out  in  the 
middle  of  the  stream,  and  for  some  time  refused  to  return.  Eventually 
they  were  all  collected,  and  we  had  to  camp  at  once  in  order  that  the 
baggage  might  be  dried.  On  August  8,  after  a  very  long  day,  we 
arrived  on  the  old  8iK>t  at  the  bottom  of  Bear  creek,  having  taken  two 
days  loDger  than  if  wo  had  come  by  the  Bow  valley. 

We  had  intended  to  make  an  attempt  to  climb  Mount  Forbea,  but 
the  rivers  were  in  such  a  state  of  flood  that  we  determined  to  at  onoe 
push  on  up  the  north  fork  of  the  Saskatchewan,  and  it  was  most  fortunate 
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that  we  did  so,  for  in  four  days  we  did  not  make  10  miles  up  that 
valley, 

August  9  was  our  first  rest.  We  went  carefully  oyer  our  provisions, 
and  as  we  were  to  return  by  thifi  route,  we  **  cached  "  a  certain  quantity 
here  at  Bear  creek.  Next  day  the  nasty  and  somewhat  dangerous  cross- 
ing of  Bear  creek  was  accomplished  safely,  and  later  in  the  day  we 
managed  to  find  a  ford  across  the  Saskatchewan,  about  2  miles  west  of 
where  the  north  fork  joins  the  western  branch ;  we  oamped  that  night 
on  the  spit  of  ground  at  the  junction  (4600  feet).  On  August  11,  from 
the  summit  of  a  peak  (6650  feet)  which  I  have  named  Survey  peak,  I 
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started  the  plane- table  survey,  taking  Baker's  points  of  the  previons 
year.  Unfortunately,  it  was  useless  to  try  to  photograph,  owing  to 
the  smoke  haze  that  covered  everything.  This  haze  we  first  noticed, 
as  we  descended  the  Siffleur  valley,  drifting  southwards ;  it  continued 
till  the  bail  weather  set  in  four  weeks  later.  The  top  pyramid  of  Mount 
Forbes  was  visible  over  a  nearer  range  that  descends  to  the  shore  of 
Glacier  lake.  Mount  Murchison  and  Mount  Sarbach  were  plainly  visible, 
but  Mount  Lyell,  much  to  my  disappmntment,  was  hidden*  The  day 
was  snltiy,  and  for  the  most  part  the  sky  was  overcast ;  the  moBquitoes 
even  followed  ns  for  1500  feet  above  the  tree -line  on  to  the  snow-pat  cbes 
that  covered  part  of  the  mountain. 

The  trail  up  the  North  Fork  of  the  Saskatchewan  is  on  the  east  or 
left  bank  of  the  river,  but  it  was  absolutely  impossible  for  us  to  attempt 
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Fork,  flat'topped  and  Govered  with  snow ;  on  ita  eaatenx  face  a  pre- 
cipitous wall  of  rook.  Mount  Lyell  and  Mount  Forbes  could  be  seen 
far  off  in  the  baze.  But  it  was  towards  the  west  and  north  that  the 
chief  intere&t  lay.  We  were  looking  on  country  probably  never  before 
seen  by  human  eye.  A  vast  enow-field,  feeding  uiany  glaciers,  lay  at 
our  feet,  rock-peaks  and  snow-covered  mountains  were  ranged  around 
it,  whilst  far  away  to  tbe  westward  we  could  just  see  through  the  haze 
the  valley  of  the  Columbia  river.  This  great  auow-field^  from  which  the 
Bftfikatohewan  glacier  takes  its  rise,  also  supplies  the  ice  for  another  glacier 
at  the  headwaters  of  tbe  Athabasca ;  whilst  to  the  west  we  saw  the  level 
BDOwa  bending  over  to  llow  down  more  than  one  channel,  feeding,  when 
melted,  the  rivera  that  empty  themselves  into  the  Pacific  ocean, 

A  magnificent  peak,  that  is  probably  near  to  14»000  feet  high, 
stood  alone  keeping  guard  over  these  unknown  western  valleys.  We 
have  ventured  to  name  it  after  the  Right  Hon.  James  Bryce,  President  of 
the  Alpine  Club.  Some  few  miles  to  the  north  of  this  peak,  and  also  on 
the  opposite  side  of  the  6now*fi.eld  in  a  north-westerly  direction,  the 
biggest  peak  of  all  was  seen.  Chisel-shaped  at  the  head,  covered  with 
glaciers  and  ice,  it  also  stood  alone^  and  I  at  once  recognized  the  great 
peak  I  was  in  search  of;  moreover,  a  short  distance  to  the  north-east 
of  this  peak  another,  almost  as  high,  also  flat-topped,  bot  ringed  round 
with  sheer  blaok  precipices,  reared  its  head  above  all  its  fellows  into 
the  sky.  Here,  then,  we  thought,  were  Brown  and  Hooker,  R^ipidly  I 
drew  lines  in  all  directions  to  these  new  peaks  on  my  plane-table,  but 
hurry  as  fast  as  I  could,  it  was  6*30  p.m.  before  we  started  down  from  the 
summit  of  this  mountain,  which  we  have  named  Athabasca  peak.  Its 
height  by  mercurial  barometer  is  11,900  feet.  It  was  10.45  when  we 
got  back  into  camp,  to  find  that  Stutfield  had  killed  three  if  not  four 
sheep.  The  provision  question,  therefore,  was  satisfactorily  settled  for 
some  time  to  come. 

The  glacier  that  fed  the  headwaters  of  the  Athabasca  river  we  have 
called  th©  Athabasca  glacier*  Two  days  later  we  all  three  camped  with 
sleeping-bags  as  far  up  its  right  bank  as  possible,  and  in  the  dark  at  three 
o'clock  next  morning  started  up  the  glacier  by  lantern-light  This  glacier 
defloenda  from  the  enow-fields  above  in  three  successive  icefalls,  tbe  last 
one  very  much  crevassed.  It  was  not  till  past  seven  o'clock  that  we 
finally  emerged  on  to  the  enow -fields  above.  The  day  was  warm  and 
sultry,  making  us  all  feel  tirei  For  several  hours  we  walked  across 
the  snow  towards  the  high  chisel-shaped  peak;  to  the  westward  Mount 
Bryce  sent  its  three  peaks  high  above  us  into  the  air,  A  dowble-headed 
peak  on  the  north  hiil  tbe  high  rock  peak  we  thought  might  be  Brown 
(afterwards  named  Mount  Alberta),  when  we  were  on  the  top  of  the 
Athabasca  peak.  Bnt  the  peak  we  were  walking  towards  was  farther 
off  than  we  thought,  and  as  it  seemed  very  unlikely  that  wo  should  get 
to  the  top  of  it  that  day,  we  turned,  after  having  looked  down  into  a 
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Yaat  ampbitlLeatre  that  lay  between  the  cliisel -shaped  peak  (afterwards 
named  Motint  Columbia)  and  the  double-headed  peak,  or  the  Twins. 
This  amphitheatre  is  the  &oiirce  of  another  branch  of  the  Athabasca. 
To  the  south-east  of  where  we  were*  and  almost  on  our  way  home,  rose 
a  great  dome  of  snow.  After  a  hot  and  very  tiring  climb  through  soft 
snow  that  broke  under  our  feet  at  every  step,  we  finally  got  to  the 
summit  at  3.16  p.m.  (11^650  feet).  Although  we  did  not  know  it  at  the 
time,  we  were  standing  on  probably  the  only  peak  in  North  America 
the  snows  of  which,  when  melted,  find  their  way  into  the  Pacific,  the 
Arctic,  and  the  Atlantic  oceans ;  for  its  glaciers  feed  the  Columbia,  the 
Athabasca,  and  the  Saskatchewan  rivers. 

But  our  expedition  had  mystified  us  more  than  ever  about  Monnts 
Brown  and  Hooker.  There  was  no  pass  between  the  two  liighest  peaks 
we  had  seen,  and  where  was  the  Committee's  Punch*bowl  that  should  lie 
between  them  ?  It  is  true  that  we  had  only  seen  a  smaE  portion  of  that 
western  branch  of  the  Athabasca  whose  source  lay  at  the  feet  of  these 
peaks,  but  at  the  same  time  we  had  seen  that  this  western  branch  at  its 
head  was  hemmed  in  by  the  highest  mountains  in  the  Canadian  Bookies. 
Our  next  move  was  in  search  of  the  lost  Funch-bowl.  The  weather, 
although  it  looked  unsettled,  still  kept  fine,  and  on  August  24  we  took 
part  of  our  camp  for  a  three  or  four  days'  expedition  across  the  pass  and 
down  into  the  east  branch  of  the  Athabasca  river,  hoping  to  find  a  pass 
through  to  the  westward,  which  would  join  the  east  with  the  west 
branch.  We  soon  found  that  no  such  pass  existed,  and  that  to  ascend 
this  western  br  anch  to  its  source  we  should  have  to  descend  the  eastern 
branch  for  at  least  25  miles  to  the  junction  of  the  two  streams.  For 
this  we  neither  had  time  nor  provisions  ;  so  we  had  to  content  ourselves 
with  camping  out  near  a  glacier  (Diadem  glacier),  and  aecending  a 
peak, Diadem  peak  (II, 500 feet).  From  the  suinmit we  looked  over  into 
the  western  branch  of  the  Athabasca,  and  only  a  few  mites  away  the 
flat-topped  rook  peak  (Mount  Alberta)  rose  above  iis  more  than  2000  feet. 
It  was  during  the  ascent  of  Diadem,  on  August  26«  that  the  weather 
finally  broke,  thunderstorms  and  hail  driving  us  back  wet  through  to 
our  camp. 

We  returned  to  our  camp  on  the  Wilcox  pass  the  next  day,  with* 
out  having  solved  the  question  of  either  Mounts  Brown  or  Hooker,  or 
the  Committee's  Punch-bo wL  Our  provisions  were  now  Hgain  getting 
very  short,  so  there  was  nothing  to  be  done  except  turn  homewards 
towards  Bear  creek ;  the  weather  also  was  getting  worse  and  worse. 
On  August  28  we  started  :  8  tut  fie  Id  and  Peyto  made  a  detour  round  the 
Sheep  hills  and  over  on  to  the  headwaters  of  the  Brazeau,  to  try  and  find 
some  more  sheep,  but  were  unsuccessful. 

All  day  on  August  30  we  were  kept  in  a  camp  some  distance  down 
the  North  Fork  of  Saskatchewan  by  deluges  of  rain.  But  on  the  follow- 
ing day,  Augnst  31,  by  getting  up  very  early  and  pushing  on  till  5,30 
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in  the  evening,  we  managed  to  reaob  the  camp  at  the  foot  of  Bear  creek, 
where  our  pro  visions  were  **  cached/*  During  this  march,  which  was 
made  on  the  east  or  left  hank  of  the  river,  we  passed  no  less  than  five 
camps  we  had  made  about  a  fortnight  before  on  the  opposite  side. 

From  this  camp  at  Bear  creek,  on  September  2,  we  attempted  to 
climb  Mount  Murchison,  but,  owing  to  the  bad  weather,  onlj  snc- 
ceeded  in  reaching  a  point  about  8800  feet  on  a  ridge.  On  this 
ridge  some  most  interesting  fossil  remains  were  foiand  of  what  looked 
like  a  petrified  pine  forest,  where  the  trees  bad  been  broken  ofiF 
about   a   foot   from    the   ground.     I    have    been   told,   however,   that 
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it  may  be  the  remains  of  some  gigantic  prehistoric  seaweed.  For  the 
next  two  days  the  weather  coutmued  gloomy  and  damp  till  the  after- 
noon of  the  4th,  when  a  heavy  snowstorm  came  on,  %vhich  forced  us 
to  camp  in  a  cold  and  miserable  spot  juet  short  of  the  Bow  pass.  But 
this  was  the  last  of  the  bad  weather,  and  the  week  that  followed  was 
gloriously  fine;  the  haze  that  had  hidden  all  the  distant  views  daring 
the  first  four  weeks  of  our  trip  was  gone,  and  two  days  later,  when  we 
ascended  a  peak  (Thompson  peak)  lying  jnst  on  the  north  of  the  top  of 
the  great  icefall  of  the  upper  Bow  glacier,  from  its  summit  (10,700  feet) 
by  far  the  most  distant  and  clear  view  that  we  bad  during  the  whole  ot 
the  expedition  was  obtained.  Mounts  Assinlboino,  Forbes,  Sir  Donald, 
Freshlield,  Lyell,  and  those  over  the  Athabasca,  were  dearly  visible. 
The  peak  was  covered  with  fresh  snow. 


A   SEARCH   FOR   MOUNT   HOOKER  AND   MOITKT   BROWN. 


353 


On  September  8  we  arrived  at  Laggan  railway  station,  having  been 
away  from  civilization  for  nearly  six  weeks,  Tho  link  with  the 
mountains  and  camp  life  was  broken  ;  it  was  hard  to  realize  that  we 
shonld  no  longer  sleep  cinder  an  Indian  "  teepee  "  in  a  sloeping-bag,  and 
feel  the  fresh  air  play  over  onr  faces  during  the  still  nii::hts,  nor  Bhoold 
we  listen  to  the  noises  uf  the  streams  nor  the  wind  in  the  pines  much 
longer.  Our  small  world  was  shattered,  our  conversation  and  all  the 
small  things  that  had  interested  ns  for  the  last  six  weeks,  when  placed 


MOUNT  j.berdlj:n'. 

before  the  inhabitants  of  the  civilized  world,  would  either  ftvil  to  interest 
or  fall  on  the  ears  of  those  who  would  not  understand.  Still,  civilization 
has  ita  advantages,  and  gains  mnoh  by  contrast  with  the  life  that  is 
exj>erienc6d  amongst  the  mountains  and  the  wild  and  desolate  places  of 
the  Earth. 

It  was  not  till  I  had  returned  to  England  that  the  question  of  the 
Committee's  Punch-bowl  uiid  Mounts  ISrown  atid  Hooker  was  finally 
solved.  Again,  with  greater  care,  I  looked  up  every  reference  I  could 
find  that  dealt  with  the  Rocky  mountains  of  Canada  and  British 
Colnmbia.     At  last  I  discovered  a  reference  in  Banoroft's  *  History  of 

No.  IV.— AFRiL,  189[>,]  2  B 
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British  Columbia '  to  the  joDrnal  of  DAvid  Douglas  the  naturalist,  which 
hatl  been  published  together  with  a  variety  of  other  matter  in  the 
Coinpfinion  to  th*'  Botanical  Mftgazittt\  voL  ii.  j>p,  1:J4-137,  by  Dr.  W.  T, 
Hooker. 

This  journal  deals  with  DoxiglaB^s  journey  over  the  Athabasca  pass. 
He  started  from  Vancouver  on  March  20, 1 82 7 » and,  travelling  rid  the  Kettle 
falls  and  the  Columbia  river,  reached  Boat  Encampment  on  April  27,  and 
the  summit  of  the  Athabasca  pass  on  May  1  at  ten  o*clock  in  the  morn* 
ing.  To  quote  hia  journal :  '*  Being  well  rested  by  one  o'clock,  I  set 
out  with  the  view  of  ascending  what  seemed  to  be  the  highest  peak  on 
the  north.  Its  height  does  not  appear  to  be  les«  than  16,000  or  17,000 
feet  above  the  level  of  the  sea.  After  passing  over  the  lower  ridge,  I 
came  to  about  1200  feet  of  by  far  the  most  difficult  and  fatiguing  walk- 
ing I  have  ever  experienced,  and  the  utmost  care  was  required  to 
tread  safely  over  the  crust  of  snow.  A  few  mosses  and  lichens  are 
observable,  btit  at  an  elevation  of  4800  feet  *  (ek)  vegetation  no  longer 
exists.  The  view  from  the  summit  is  of  too  awful  a  cast  to  afford 
pleasure.  Nothing  oan  be  seen,  in  every  direction  far  as  the  eye  can 
reach,  except  mountains,  towering  above  each  other ♦  rugged  beyond 
description.  .  .  .  The  majestic  but  terrible  avalancheB  hurling  them- 
selves from  the  more  exposed  eoutherly  rocks  produced  a  crash,  and 
groaned  through  the  distant  valleys  wHh  a  souud  only  equalled  by  that 
of  an  earthquake.  Such  scenes  give  a  sense  of  the  stupendous  and 
wonderful  works  of  the  Creator.  This  peak,  the  highest  yet  known  in 
the  northern  continent  of  America,  I  feel  a  smcere  pleasure  in  naming 
•  Mount  Brown,'  in  honour  of  R.  Brown,  Esq.,  the  illastrious  botanist. 
.  ,  ,  A  little  to  the  southward  is  one  nearly  the  same  height,  rising  into 
a  sharper  point ;  this  I  named  *  Mount  Hooker,*  in  honour  of  my  early 
patron,  tbe  Professor  of  Botany  in  the  University  of  Glasgow,  This 
mountain,  however,  I  was  not  able  to  climb. 

"  The  Committee's  riinch-bowl  is  a  small  circular  lake  20  yards  in 
diameter,  with  a  small  outlet  on  the  west  end,  namely,  the  Columbia, 
and  another  at  the  east  end,  namely,  one  of  the  branches  of  the  Atha- 
basca.*' 

This,  then,  was  the  authentic  account  of  these  two  mountains,  and  to 
Prof.  Coleman  belongs  the  credit  of  having  settled  with  accuracy 
the  real  height  of  these  peaks*  For  nearly  seventy  years  they  have 
been  masquerading  in  every  map  as  the  highest  peaks  in  the  Bocky 
mountains. 

No  doubt  now  remains  as  to  where  Brown  and  Hooker  and  the 
Punch-bowl  are.  That  Douglas  climbed  a  peak  1 7,000  feet  high  iu  an 
afternoon  is,  of  course,  impossible;  the  Mount  Brown  of  Prof.  Cole- 
man, 9000  feet  high,  is  much  more  likely.    There  is,  therefore,  only  one 
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Athabasca  pass,  and  on  each  side  of  its  summit  may  be  found  a  peak ; 
the  higher  of  the  two  is  on  the  north  side— it  is  Mount  Brown,  9000 
feet;  on  the  south  side  the  mountains  are  still  lower,  and  one  of  the 
points  on  the  ridge  is  Mount  Hooker.  Between  them  lies  a  small  tarn, 
20  feet  in  diameter — the  Committee's  Punoh-bowl,  that  may  be  found 
marked  in  almost  every  map  of  Canada. 

Those  peaks  to  the  south,  amongst  which  we  wandered  last  August, 
are  therefore  new  ;  and  standing  as  they  do,  grouped  round  the  glaciers 
that  feed  three  of  the  largest  rivers  in  Canada,  the  Athabasca,  the 
Saskatchewan,  and  the  Coltimbiat  they  probably  oonstitute  the  highest 
point  of  the  Canadian  Bocky  mountain  system. 


Before  the  reading  of  the  paper,  the  Puesidest  said :  The  paper  to  be  read  this 
eTening  will  be  a  very  io  teres  ting  one  by  Prof.  Nor  man  Collie  on  "  The  Exploration 
in  tbe  CauAdian  Rocky  Moimtaina,  and  the  Search  for  Mounts  Hooker  and  Brown." 

After  the  reading  of  the  paper^  tbe  following  dificuesion  took  place  :  — 

Mr,  G.  P.  Bakeu  :  You  will  have  observe*!  that  tbe  little  geographical  and  map- 
making  work  which  the  two  expeditions  led  by  Dr.  Collie  have  ac<;ompli8hed,  is 
due  more  to  our  moiititaineering  iDBtincte  than  to  a  search  after  geographical  know* 
ledge.  Dr.  Collie  has  told  you  that  we  were  in  a  country  beyond  the  limits  of  the 
map-maker,  and  that  it  was  due  to  T.  £,  Wilson,  of  Banff,  that  we  were  able  to 
obtain  some  information  of  the  country  we  were  to  traverse.  He  was  able  to 
indicate  on  paper  the  nnmber  of  lakes  and  waahonts  we  were  likely  to  pass,  the 
glaciers  we  should  see,  and  muskegs  to  avoid.  I  seized  the  opportunity  oSTered  me 
by  Mr.  Parker,  of  Columbia  University,  to  obtain  the  reversion  of  his  plane-table, 
and  by  accident  we  were  able  to  pick  up  the  survey  of  the  Topographical  Depart- 
ment of  Canada,  and,  haviag  got  our  baseline,  Dr.  Collie  continued  it  last  year 
right  away  up  to  the  headwaters  of  the  Athabafica,  I  most  say  we  had,  besides 
photographic  apparatus,  compasses,  and  so  forth,  and  Dr.  ColUe  carried  with  him 
his  portable  mercurial  barometer,  which  he  invented,  and  which  was  described  by 
him  in  the  Society's  Journai  (vol.  x,,  1897,  p.  203), 

About  tbe  exploits  of  Wilson  I  would  like  to  say  something.  Wilson  was 
originally  employed  by  the  Railway  surveyors  in  1881,  and  the  story  he  tells  is  this ; 
it  is  worthy  of  record  in  tbe  journals  of  this  Society.  In  IBSl  four  parties  under 
Major  A.  B,  Rogers  were  in  the  mountains.  One,  under  C,  Miles,  wan  sent  up  the 
Kanaskis ;  another,  under  McMillan,  up  the  Simpson  pass  ;  another,  under  G.  Lett, 
up  tbe  Kicking  Horse;  another,  under  Sproat,  which  Wilson  joined,  was  deputed 
to  survey  the  Bow.  Not  much  result  csme  from  that  year's  work,  as  the  parties 
got  away  too  late,  and  were  ordered  back  early  in  October  to  return  to  Winnipeg. 
In  the  following  spring,  1882,  four  parties  were  out  again.  Major  Tlurd,  an 
assistant  to  Majnr  Rogers,  did  excellent  work,  and  it  is  the  opinion  of  Wilson  that 
bad  his  route  been  followed,  the  company  would  not  be  having  the  *'  washouts ''  and 
delays  tbe  railway  is  now  subject  to.  All  tbe  parties  in  1882  were  put  to  work  on 
the  Bow  and  Kickiug  Horse  and  the  Columbia  valleys,  and  in  tbe  autumn,  one  in 
tbe  Selkirk^!.  Miijor  Rogers  was  satisSed  with  the  reports  of  all  the  passes,  with  the 
exception  of  the  Bow  and  tbe  Howse  pass,  and  ordered  Wilson  to  go  through  alone 
on  foot.  He  accordingly  started  on  foot  from  where  Laggan  now  is,  making  good 
time  to  the  valley  of  tbe  Little  Fork,  where,  finding  the  torrents  very  much  swollen, 
he  was  nnable  to  cross  and  recrois  the  river  as  occasion  usually  ariees,  when  horses  are 
taken  with  the  party.     Kventually  he  succeeded  in  reaching  tbe  Columbia  river, 
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at  the  old  Moberloy  cabins,  on  the  eye  of  the  eleventh  day,  and  there  met  Major 
Bogers,  who  was  verj  uneasy  on  Wilsou^s  account.     He  told  us  that  he  had  et 
bis  last  bannock  when  in  the  Blaeberry,  and  had  left  pieces  of  hb  clothes  all  alon| 
the  r3iite,  bo  treacherous  is  the  timber.     Wilson  has  made  many  excursioos  Id  to  th 
mountains,  but  never  has  carried  so  "big  a  load  of  doubt  and  so  little  grub  an j| 
bknkets  as  on  that  occasion,'* 

The  reports  of  Captain  Palliser  and  Dr,  Hector,  both  recipients  of  the  Founders*' 
medal^  are  most  delightful  reading.  Their  map  h  of  course,  in  its  details,  inaccurate, 
but  it  goes  to  Ell  up  a  gap  in  that  great  lone  land.  The  work  now  being  carried 
on  by  the  Topographical  Survey  of  Canada  is  moat  excellent.  They  have  a 
good  staff  of  men ;  but,  as  they  pointed  out  to  us  in  Ottawa,  the  country  is  so 
large,  that  the  survey  of  the  mountains  must  be  always  the  last  tbiog  they  will 
take  Id  baud.  They  have  done  good  work  to  the  south  of  the  line,  but  In  the 
north  it  only  extends  for  a  very  few  miles.  The  rough  survey  map  that  was  made 
by  the  expedition  under  Prof.  Culeman  has  been  fitted  to  our  own*  There  is  one 
expedition  into  this  country  that  Dr  Collie  did  not  refer  to— tbat  of  the  Earl  of 
Soutbesk  in  1B5D.  It  is  very  diflicult  indeed  to  determine  exactly  where  he  was ; 
but,  roughly  speaking,  he  must  have  been  in  the  neighbourhood  of  the  headwaters 
of  the  Athabasca,  jounieyiDg  south  to  the  Bow  valley  in  a  second  parallel  valley  to 
the  main  range.  The  peculiarity  of  theese  valleys  is  that,  instead  of  beiog  at  right 
angles  to  the  main  watershed,  they  run  parftUeL  We  traversed  the  first  valley, 
and  I  think  the  Earl  of  Southesk  must  have  been  in  the  second  valley. 

Taking  Dr.  Hector's  reports,  and  comjianng  his  rate  of  travel  with  our  own,  wo 
compare  very  unfavourably  iodeed.  It  took  him  two  days  to  do  what  we  did  in 
four,  and  Dr.  Collie  has  told  us  that  in  the  up[}er  Saskatchewan  he  did  not  make 
10  miles  in  four  daya,  I  can  only  conclude  that  the  trails  have  fallen  into  a  *•  bad 
state  of  repair,^'  due  to  forest  fires  and  to  the  want  of  Indian  hunters  and  trappers, 
who  no  longer  find  the  country  as  plentiful  in  game  as  in  lormer  years. 

Mr.  Stutfield  :  I  very  much  regret  Mr.  Woolley  is  not  here.  I  regret  it  all  the 
more  because,  after  the  exbaustive  paper  by  Dr.  Collie  and  Mr»  Baker*8  speech, 
there  is  little  to  say.  As  jou  will  UBderatand  from  the  i^aper*  wo  had  a  most 
delightful  trip,  and  some  very  charming  climbs.  Dr.  Collie  did  not  tell  you  of  the 
ascent  of  Athabasca  peak,  the  very  best  climb  of  the  expedition*  which  I  uq fortunately j 
missed,  having  to  go  after  meat  for  the  expedition  by  mynelf,  becautfe»  as  you  have 
heard,  "  the  Collie  would  not  go  after  the  sheep/^  There  is  one  tbiDg  I  would 
like  to  say  to  you  as  to  the  sport,  in  case  any  members  of  the  Geographical  Society 
who  are  keen  and  ardent  sportsmen  might  think  we  were  living  in  a  sportsmenV] 
paradise.  The  contrary  wa^s  the  case.  I  was  hunting  several  da^s,  and  kept  a 
good  look-out  all  the  time,  and  except  that  one  single  day,  which  I  look  on  as  the 
luckiest  in  my  life,  1  never  saw  any  game.  K  people  want  sport  they  most  go  west*. J 
But  if  there  is  no  game,  there  is  somothjog  much  better.  Splendid  raouD tains  audi 
magnificent  scenery,  new  Alps,  and  a  new  Switzerland,  larger  than  thti  old  one,  and 
scarcely  inferior  in  beauty  of  the  mountains  and  the  varied  clianus  of  lake,  forest, 
and  river  scenery.  But.  uufortunalely,  it  is  a  Switzerland  very  little  vial  ted.  At 
the  bottom  of  Bear  creek,  where  we  made  a  cache  of  our  proviaiuns,  is  a  spot  where 
five  large  valleys  converge,  all  leadlug  to  beautiful  mouotatn  cicenery.  There,  I 
venture  to  think,  in  the  days  to  come  will  be  the  Grindelwald  or  the  Cbamounix 
of  the  Canadian  Alps,  but  now  it  h  all  *'  wasting  its  sweetness  oo  the  desert  air/* 
It  gets  no  encouragement  from  the  authorities  in  command.  The  Canadian  Pacifio 
railway  people  are  sending  two  Swires  guides  to  Glacier  Houiie  uext  year;  but, 
though  exceedingly  keen  business  men,  they  have  only  just  begun  to  tuajble  to  the 
commercial  value  of  glaciers.     I  was  talking  to  a  man  at  Glacier  House,  Britisb 
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Columbia,  and  8aid  to  bim,  "  I  vecittire  to  «ay  that  in  tbe  course  of  ten  years 
your  glaciers  and  raountaitiB  will  bring  in  a  great  deal  more  money  than  (dl  your 
gold-mioes  put  together."  He  looked  at  me,  but  Baid  nothing,  I  tbiok  there  is  a 
great  deal  more  to  be  done  in  opening  up  the  beauties  of  this  scenery  than  ib  being 
done  now*  I  was  talking  to  Sir  William  Van  Home  alwut  it,  and  he  auggested 
that  if  one  or  two  of  us  broke  our  necks  it  might  be  a  good  advertisement  for  the 
country ;  unfortunately,  we  did  cot  comply  with  the  suggestion.  Out  there  they 
look  on  all  climbers,  as  so  many  people  do  at  home,  as  lunatics,  bat  1  would  point 
out  that  the  lunatics  pay,  and  they  ought  to  be  encouraged.  Now,  though  we  are 
told  it  is  foolish  to  prophesy,  I  venture  to  say  that  Just  as  Mr.  Leslie  Stephen, 
in  that  brilliant  work  which  has  become  a  olassic,  has  made  familiar  to  people  on 
this  side  of  the  Atlantic  the  playgroand  of  Europe,  bo  Dr.  Collie  and  his  pre- 
docessors,  in  their  mountaineering  in  Canada,  have  opened  out  the  new  playground 
of  America.  No  doubt  America  has  playgrounds  of  her  own— of  a  sort*  Though  she 
has  mountains  as  high,  possibly  a  little  higher^  than  these^  they  are  lacking  in 
surroundings  which  to  us  climbers,  at  any  rate,  are  indispensable — I  mean  the 
glories  of  the  eternal  snow^^  and  the  marvels  and  mystenes  of  the  upper  ice-world. 
In  these  things  Americ^t  cannot  compete.  Therefore  I  think  that  Dr,  Collie,  Mr. 
Baker,  Prof.  Dixon,  and  others,  have  done  excellent  service  in  opening  up  the 
country,  and  I  shall  always  esteem  it  a  privilege  to  have  been  allowed  to  take  a 
small  part  in  the  work, 

8ir  Martin  Conway  :  I  have  no  special  comment  to  make  on  this  paper.  But  I 
should  like  to  ask  Dr.  Collie  one  queslion — why  it  was  necessary  for  him  to  go  to 
these  mountains  last  year,  when  I  waa  otherwise  employed ;  why  oould  he  not  have 
waited  and  taken  me  with  him  ?  It  seems  to  me  that  the  soenery  of  these  moun- 
tains, in  which  he  has  done  so  much  good  workj.  is  amongst  the  most  beautiful  moun- 
tain scenery  it  has  ever  been  my  good  fortune  to  see  reOectcd  on  this  sheet.  The 
common  but  erroneous  opinion  seems  to  be  that  all  mountain  scenery  is  very  much 
alike ;  as  a  matter  of  fact,  there  is  the  widest  possible  diversity  in  the  character  of 
mountain  scenery  in  different  parts  of  the  world.  The  Alps  always  seem  to  me 
to  be  the  typically  beautiful  range,  where  green  slopes  and  forests  and  lakes,  and 
snowy  peaks  of  all  sorts  of  varied  forms,  are  most  beautifully  mlsed  and  mingled 
together.  If  you  wander  further  a- field,  you  will  find  in  tbe  Caucasus  a  range 
more  grandiose,  but  likewise  beautifulj  in  a  somewhat  similar  style.  If  you  go 
further  to  the  Himalayas,  you  will  find  in  them  the  newly  broken  edge  of  the 
Earth's  crust,  lifted  aloft  with  its  splintered  edges.  In  different  parts  of  A^iayou 
find  varieties  of  that  type  of  mountain,  relatively  new  mountains,  the  crinkled-up 
and  cracked  ofiF  edges  of  the  Earth's  newly  broken  crust.  In  the  long  range  of 
mountains  forming  the  backbone  of  North  and  South  Americat  from  the  KloUiiike 
to  Tierra  del  Fuego,  there  are  many  varieties  of  beautiful  mountain  scenery.  There 
are  in  some  parts  ranges  of  mountains,  elevated  by  the  pressure  of  the  world,  and 
worn  down  by  the  action  of  long-continued  ages  of  frosts,  by  air,  and  water.  You 
will  find  ranges,  or  rather  areas,  where  the  volcanic  forces  of  the  interior  of  the 
Earth  are,  or  have  been,  strongly  active,  and  there  mountains  take  a  di^erent  form, 
extremely  lofty  volcanic  cones  rising  out  of  deserts  of  absolute  barrenness,  sur- 
rounded by  dried-up  lakes  which  have  left  no  trace  of  their  previous  wetness  save 
in  the  flatness  of  the  white  saline  deposits.  Further  south  comes  a  region  thatched 
with  forest  of  the  densest  kind,  that  I  was  reminded  of  t4>-night  by  the  photographs 
we  have  seen,  where  the  trees  rise  out  of  ruins  of  tangled  remnants  of  broken 
trunks  deep  in  moss  and  sodden  with  water.  Out  of  these  forests  rise  mountains 
draped  with  icy  glaciers  going  down  into  the  sen,  and  the  loug  mountain  range 
itself  finally  founders  into  the  Antarctic  ocean.     You  have  all  this  variety — you 
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hftTo  mountainB  in  the  Arctic,  poking  their  noses  out  of  the  great  flood  of  ice,  and 
moimtains  m  the  tropics  naing  out  of  desert?.  Mountain?,  wherever  you  find  them^ 
have  quaiitiea  of  their  owu  ;  there  h  an  immenfte  variety  of  type  and  of  charm, 
but  in  all  thia  variety  of  beauty  of  mountain  scenery,  there  are  no  mountains  which 
combine  grace  and  at  the  same  time  l>oldness  of  form  with  forest  and  with  water 
more  beautifolly,  as  far  as  I  can  judge,  than  thoae  mountRina  Mr,  Collie  m  well 
described  to-night,  and  I  can  only  conclude  by  saying  it  is  very  hard  lines  that 
he  did  not  postpone  his  trip,  in  order  that  he  might  have  taken  me  with  him. 

The  Pfiesidkkt  :  We  have  been  reminded  by  Mr.  Baker  that  Captain  Palliaer 
and  Dr.  James  Hector,  who  may  be  considered  tbe  pioneen  of  the  Cauadian  Rockies^ 
were  recipients  of  our  Royal  awards,  and  I  think  it  must  be  with  great  8atisfactioii/| 
that  the  Fellows  of  this  Society  remember  that  it  was  due  to  our  urgent  and  pressing 
representations  that  the  expedition  of  Palliaer  for  the  discovery  of  passes  over  the 
Rocky  mountains  was  organized  and  undertaken.  Prof,  Collie  and  his  companions 
have  very  worthily  trodden  in  the  ateps  of  these  eminent  explorers;  they  have  gone 
over  ground  which  was  entirely  unmapped ;  they  have  ascended  mountains  and  done 
eome  magnificent  mountaineering,  under,  as  you  have  lieard,  very  great  difficulties ; 
and  X  am  sure  you  will  all  wish  me  to  express  your  thanks  to  Prof.  Collie  and  hi»  j 
companions  for  the  most  interesting  paper  which  he  has  delivered  so  admirably  i 
you  thia  evening,  illustrated  with  such  beautiful  slidea. 


SOURCES   OF  THE   SASKATCHEWAN. 

By  WALTER    D.    WILCOX. 

The  SaskatchewaD,  one  of  the  larger  rivers  of  North  America,  takes  its 
source  in  the  nigged  fastnesses  of  the  Honky  mountains,  and  flows  east- 
ward over  the  sparsely  inhabited  plains  of  Bouthern  Canada  till  it 
reaches  Lake  Winnipeg.  Save  for  a  rapid  at  the  very  mouthy  the  river 
is  navigable  for  steamboats  about  1000  miles.  Strangely  enough,  its 
two  chief  branches  come  fi-om  the  same  ice-fields  in  the  high  Kockies, 
and,  after  diverging  several  h  mid  red  miles,  unite  far  out  on  the  rolling 
plains  ahout  900  miles  from  their  source.  The  Norih  Saskatchewan  and 
the  Bow  or  South  Saskatchewan  are,  at  their  point  of  union,  each  about 
the  size  of  the  Rhine* 

From  the  Canadian  Pacific  railroad,  the  easiest  way  to  reach  the 
headwater  tributaries  of  the  Sa.skatche\van  ia  by  ascending:  tli©  Bow 
river  to  its  source.  My  friend,  Mr.  K.  L.  Barrett,  and  I  left  the  station 
of  Laggan  on  July  12, 189(J,  bound  northward,  in  the  hope  of  reaching 
the  Athabasca  pass  and  meaauring  the  height  of  Mount  Brown  and 
Mount  Hooker.  For  such  an  extensive  journey,  which  wonld  require 
two  months  to  accomplish,  we  had  five  saddle-horses  and  ten  pack- 
horses  to  carry  our  proviaions  and  camp  necessaries.  To  manage  the 
horses  and  arrange  our  camps,  we  engaged  two  skilled  packers,  Tom 
Lusk  and  Fred  Stcphene^,  the  latter  an  expert  axe-man,  and  also  a  cook 
for  the  party. 

On  the  third  march  frtun  civilizatioD  we  came  to  the  upper  Bbvr 
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lake,  which  is  ahoufc  20  miles  from  the  railroad.  This  lake,  though 
only  4  miles  long,  haa  fine  surroutidings,  being  cloaely  pressed  by 
grand  precipices  hang  with  ice  and  frequently  echoing  to  the  thunder 
of  avalanches,  while  its  indented  shores  and  green  forests  make  it  one 
of  the  most  attractive  spots  in  the  Rockies,  A  muddy  stream  descends 
from  a  glacier  beyond  the  head  of  the  lake  and  pollutes  its  clear  waters, 
while  a  clear  troat-brook  comes  from  an  upland  valley  lying  to  tht* 
north-west,  and  this  latter  stream  is  perhaps  the  true  source  of  the 
Bow,  "Up  the  valley,  countless  spriugs  and  melting  snow-ljanks,  with 
large  tracts  of  swampy  laod,  contribnte  their  waters  from  every  side. 
The  level  of  the  valley  rises  into  a  gently  sloping  plain,  the  last  rivulet 
is  passed,  and  one  stands  on  the  divide  overlooking  the  Little  Fork  of 
the  Saskatchewan  river. 

Those  who  have  reached  this  region  have  had  an  opportunity  of 
seeing  one  of  the  grandest  views  that  the  mountains  offer.  For  to  the 
west  are  the  lofty  peaka  of  the  highest  range  of  the  Rockies,  buried  in 
perpetual  enow,  and  discharging  their  surplus  ice  by  glaciers  in  every 
lateral  valley*  Beep  set  amid  dark  precipices,  such  a  glacier  is  to  be 
seen  west  of  the  pass.  From  two  cavernous  ice-tunnels  a  large  stream 
issues  and  sweeps  in  a  devious  course  over  a  barren  gravel  wash  for  a 
mile  or  more,  till  it  enters  a  lake.  Then,  as  the  clear  stream  leaves  the 
lake  and  winds  away  to  the  north- west,  it  is  lost  to  view,  hidden  amid 
deep  forests,  and  only  reveals  its  course  here  and  there,  where  it 
expands  into  some  one  or  other  of  the  many  lakes  which  this  valley 
contains.  Between  the  spurs  of  the  summit  range  on  the  west  and  a 
parallel  range  on  the  east»  the  great  trough  or  valley  which  carries  the 
Little  Fork  and  the  North  Fork  of  the  Saskatchewan  draws  away  in  a 
nearly  straight  line  for  more  than  60  miles,  till  its  end  is  lost  in  the 
blue  baze  of  distance. 

The  summit  of  the  pass  is  a  delightful  region,  situated  at  an  altitude 
of  6700  feet,  or  only  300  feet  below  tree-line.  The  woodland  is  con- 
sequently rather  open,  and  abounds  in  meadows,  while  the  spruce  trees, 
many  of  which  miist  be  four  or  five  centuries  old,  have  that  i<ymmetrical 
beauty  of  form  rarely  seen  where  there  is  less  apace  and  light  in  the 
crowded  forests  of  thi^  deep  valleys. 

It  seemed  best  to  camp  on  the  summit,  as  a  forest  fire  had  broken 
out  in  the  Little  Fork  Talley  some  miles  distant,  and  was  aweepiog 
furiously  up  the  mountains  to  the  east,  Mr.  Barrett  and  one  of  the 
packers  spent  the  next  day  by  making  a  horseback  excursion  to  inves- 
tigate the  extent  of  the  fire  and  see  if  there  were  a  way  through.  They 
returned  in  tbe  evening,  after  a  hard  day's  travel,  without  having 
reached  the  fire.  It  was  evident  that  the  distance  had  been  much 
underestimated,  perhaps  owing  to  the  great  extent  of  view  from  the 
pass ;  but  it  was  small  comfort  to  know  that  the  fire  was  much  further 
off  than   had  been   supposed,  as  we  had  to  change  our   ideas   of  its 
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nMg&itiide.    Aa  there  was  nothing  to  be  gained  by  waiting,  we  mo^ 
m  abort  nuurcb  into  the  valley  the  next  day. 

The  deaoent  into  the  Little  Fork  valley  is  much  steeper  than  on  the 
odier  side  of  the  pass,  and  in  the  first  three  miles  the  trail  drops  about 
1000  feet.  These  mountain  trails  were  used  by  the  Indians  at 
indefinite  period  before  the  whites  came  into  the  country.  In  eve: 
important  valley,  esiiecially  where  game  abounds,  there  are  trails  which 
prove  of  great  value  to  the  traveller. 

As  onr  horses  were  winding  through  a  deep  forest,  a  bird  appeared 
which  resembled  a  pine  bullfinch,  flitting  from  tree  to  tree  and  follow- 
ing ns  closely.  Somewhat  later  it  gave  the  most  remarkable  instance 
of  tamenees  that  I  have  ever  seen.  Having  fallowed  us  for  about  2 
mUes,  it  watted  in  a  tree  during  the  bustle  and  confusion  of  maldn 
camp;  but  daring  the  afternoon,  when  all  was  quiet  and  some  of  ou: 
men  were  asleep,  the  bird  became  exceedingly  familiar,  and  showed  m 
fear  to  walk  on  the  groond  near  us,  and  finally  to  perch  on  our  extendi 
hands.  It  was  soon  evident  that  the  object  of  our  visitor  was  to  catch 
mosquitoes,  which  were  hovering  in  swarms  around  our  heads.  It 
pecked  at  a  ring  on  my  hand,  at  our  needles,  and  in  fact  any  metal 
article ;  but  the  climax  was  reached  when  by  accident  the  bird  saw  ita 
own  image  in  a  small  looking-glass  which  lay  on  the  ground.  Then, 
with  extended  wings  and  open  bill,  it  uttered  cries  of  rage  and  pecked 
madly  at  the  glass  whore  an  enemy  appeared.  Among  the  solitudes  of 
mountain  forests,  squirrels,  finches,  and  whiskey -jacks  often  show  a 
remarkable  confidence  in  man ;  but  this  particular  instance  is  note* 
worthy,  because  the  bird  would  light  on  our  persons,  even  after  it  was 
momentarily  though  gently  detained  several  times  as  a  prisoner  in  my 
hand. 

Further  investigation  showed  that  it  was  possible  to  get  our  horses 
through  the  fire,  which  had  spent  its  energy  on  a  large  extent  of  green 
timber.  So,  after  three  hourd'  travel  from  camp,  we  came  to  the  burning 
trees  where  the  fire  was  advancing  slowly,  as  there  was  a  calm.  Then 
came  several  miles  of  the  recently  burnt  area,  now  changed  to  a  forest 
of  blackened  sticks,  some  of  which  were  already  fallen,  with  here  and 
there  a  coliimn  of  smoke  rising  from  smouldering  moss,  and  everything 
half  concealed  in  a  snowy  covering  of  ashes.  At  the  other  edge  of  the 
fire  there  was  more  danger,  and  frequently  some  tree  would  flash  np 
and  send  a  scorching  heat  towards  us.  We  were  chiefly  anxious  that 
the  packs  should  not  take  fire  and  cause  a  stampede  among  the  horses, 
so  for  a  considerable  distance  we  drove  our  animals  along  the  edge  of  a 
lake,  and  frequently  waded  deep  in  the  water  to  avoid  the  heat  of 
blazing  trees. 

After  an  exhausting  march  of  six  hours,  we  made  our  oamp  in  a 
muskeg  or  swamp,  about  half  a  mile  from  the  fire.  The  wind,  however, 
which  had  been  increasing  for  a  time,  began  to  carrj  the  fije  towards 
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t]8»  and  our  situation  aoou  became  alarming  when  fiome  heavy  timber 
l)egan  to  blase,  and  the  oolumns  of  flame,  shooting  hundreds  of  feet  into 
the  air,  made  a  terrifying  roar,  which  caused  our  horses  to  stop  feeding. 
At  one  time  a  funnel-shaped  whirl\rind  about  200  feet  high  formed 
over  the  heated  area  and  remained  there  a  few  moments. 

At  the  rate  of  progress  the  fire  was  making,  we  should  soon  have 
been  surrounded  had  we  not  packed  up  and  moved  a  mile  further  down 
the  valley.  The  second  camp  was  made  by  the  side  of  a  considerable 
stream »  wide  enough  to  stop  the  fire.  But  to%vards  evening  cloud- 
banners  began  to  form  at  the  peaks  of  the  mountains,  and  in  the  early 
morning,  after  mauy  weeks  of  dronght,  it  began  to  rain.  Bain  fell 
steadily  for  ten  hours,  and  fortunately  extinguished,  for  a  time»  the  fires 
that  were  destroying  this  beautiful  valley. 

We  were  now  two  days'  journey  down  the  Little  Fork  valley,  a 
distance  of  about  18  miles  in  a  straight  line.  We  remained  in  camp 
the  next  day,  to  do  a  little  survey  work  from  a  mountain  to  the  eaat. 
From  this  point,  at  an  altitude  of  8000  feet,  the  Little  Fork  valley 
appears  straight,  deep,  and  comj>aratively  narrow,  with  a  number  of 
lateral  valleys  coming  in  from  the  west  side^  and  cutting  the  mountain 
masses  into  projecting  spurs*  The  strata  of  the  mountains  are  for  the^ 
most  part  nearly  horizontal,  and  the  cliifij  are  frequently  almost  vertical. 
There  were  six  lakes  in  view  from  our  survey  point,  uf  which  two,  each 
about  a  mile  long,  were  merely  expansions  of  the  river;  three  were  in 
lateral  valleys ;  and  one  lay  far  i2|i  the  valley  where  the  river  takes  its- 
source.  The  lateral  valleys  head  in  the  summit  range  to  the  west,  and 
have  probably  never  been  visited. 

The  scenery  is  very  grand  near  the  lakes.  A  etrikiug  peak  about 
10,000  feet  in  height,  with  a  precipitous  rock  face  and  wedge-shaped 
summit,  stands  guardian  over  these  lakes,  and  together  with  the  jagged 
mountain  near  it  helps  to  give  a  gloomy  fiord-like  appearance  to  the 
region.  Mount  Murchison  is  sujiposed  to  lie  in  a  group  of  mountains 
to  the  east  of  this  place,  and,  aa  seen  from  the  PipeBtone  pass  by  Br. 
Hector,  was  estimated  t^  be  i;^,t>00  feet  high.  It  has  never  been  seen 
from  the  Little  Fork  valley,  though  it  cannot  be  more  than  10  miles 
distant. 

On  July  22,  we  marched  six  hours  and  reached  the  Saskatchewan 
river.  The  trail  is  very  good,  and  runs  for  many  miles  through  forests 
which  are  of  splendid  timber,  eapecially  in  the  great  valley  of  the 
Saskatchewan.  At  the  forks  or  junction  the  Sa^katebewan  is  a  rapid 
stream  about  150  yards  wide,  and  apparently  quite  deep*  and  the  pure 
blue  waters  of  the  Little  Fork  are  soou  lost  to  view  in  the  muddy 
volume  of  the  main  river.  The  Saskatchewan  valley  is  about  4  miles 
wide  at  this  point,  the  river  itaelf  fiowing  between  bluffs  of  glacial 
drift,  and  while  the  massive  mountains  on  every  side  are  between 
10,000  and  12,000  feet  high,  they  are  less  imposing  than  usual  because 
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I  of  their  distance.  The  main  river  runs  about  north-east,  outtiug 
[through  the  monntain  ranges,  and  taking  its  source  to  the  south-wegt 
I  Among  the  highest  glacier-bearing  peaks  of  the  summit  range, 

A  very  large  tributary,  which  w©  came  to  call  the  *'  North  Fork," 
lioomee  in  from  the  north-west,  and  joins  the  main  river  about  one  mile 
above  the  Little  Fork.  This  river  is  not  correctly  placed  on  Palliser's 
map ;  nor  was  there  any  available  information  about  the  region  whence 
it  oomee.  Even  the  Stony  Indians  who  travel  through  these  mountaiuB 
know  little  of  this  river,  because  it  is  said  that  many  years  ago  on©  of 
their  tribe  was  lost  while  hunting  in  that  region,  and  they  think  he 
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was  destroyed  by  an  evil  spirit  dwelling  there.    At  all  events,  they  will 
not  take  chances  in  visiting  that  part  of  the  country  now. 

Our  route  to  the  Athabasca,  however,  lay  up  this  river,  ami  our 
first  duty  was  to  find  a  ford  across  the  {Saskatchewan.  A  day  was 
spent  in  finding  a  safe  place,  as  the  river  was  in  summer  flood,  though 
not  at  its  highest  stage,  Mr,  Barrett,  with  characteristic  energy,  dis- 
covered a  ford  abotit  one  mile  up-stream,  where  the  river  spreads  out 
among  low  sand  islands  to  the  width  of  nearly  half  a  mile» 
I  A  sense  of  relief  came  when,  on  the  next  day,  after  fording  the 
turbulent  Little  Fork,  we  had  crossed  the  main  river,  which  is  of  great 
size  at  this  point,  only  30  miles  from  its  most  distant  source,  and  were 
safely  on  the  north  side  of  th©  Saskatchewan,  Turning  northwards 
along  a  high  bltiff,  we  came  in  a  short  time  to  the  North  Fork,  which 
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appears  to  equal  the  so-called  Middle  Fork  or  main  river.  Aboiit  ^ 
mile  above  its  moutb  the  North  Fork  flows  between  rocky  banks,  and 
there  is  a  fall  or  rapid  in  a  constricted  channel  blocked  bj  immense 
masses  of  fallen  eliff,  whore  the  water  eurges  in  foaming  breakers  and 
dark  whirlpools.  For  a  mile  or  so  above  this  fall  there  is  a  fine  trail 
through  a  light  pine  forest,  and  then  comes  a  burnt  area  with  trees 
crossed  in  such  confnsion  that  it  required  two  hours  to  make  half  a 
mile,  and  we  were  so  much  delayed  here  that  our  progress  for  the  day 
could  not  have  been  more  than  3  miles  in  nearly  six  hours. 

On  the  following  two  days  we  advanced  about  10  miles  up  the 
valley,  having  a  trail  wherever  there  were  green  forests,  but  suffering 
much  delay  from  burnt  timber  and  muskegs.  On  one  occaaion^  when 
marching  along  a  steep  bank  of  the  river,  a  pack-horae  stumbled  among 
loose  logs  and  roll&d  over  into  a  deep  pool.  This  was  one  of  our 
strongest  animals^  and  was  carrying  over  two  hundred  pounds  of  flour, 
a  burden  that  kept  the  poor  beast  for  a  short  time  at  the  bottom  of 
the  river,  but  after  some  violent  struggles  the  horse  came  right  side  up 
and  climbed  out.  No  damage  was  done,  however^  as  flour  only  absorbs 
water  to  a  slight  depth,  and  very  soon  makes  an  impervious  layer  on 
the  outside. 

Ten  miles  up  the  river  a  stream  cornea  in  from  the  west  and  unitefl 
with  the  other.  As  these  two  streams  were  about  equal  in  size,  we  were 
ut  a  loss  which  one  to  follow  in  order  to  reach  the  Athabasca.  In  order 
to  get  a  more  extended  view  of  the  country,  an  ascent  was  made  of  a 
niountain  which  lies  between  the  two  rivers.  On  the  summit,  at  an 
altitude  of  3400  feet,  it  was  seen  that  the  western  stream  takes  its  source 
in  a  large  glacier  about  12  miles  distant.  A  fair  idea  of  the  branch 
streams  was  given  by  the  valley  openings,  but  it  must  be  confessed  that 
less  is  known  about  this  river  than  of  any  other  source  of  the  Saskatche- 
wan under  discussion.  As  a  result  of  this  ascent,  we  were  firm  in  the 
belief  that  our  route  did  not  lie  up  the  western  branch.  The  other 
valley,  however,  seemed  exceedingly  deep  and  like  a  canyon  in  the  very 
short  distance  that  it  was  visilJe  at  alL  Though  the  air  was  smoky 
from  forest  fires  in  spite  of  considerable  rainy  weather  of  late,  I  tried 
some  photographic  work,  and  during  a  brief  but  fatal  moment  when  I 
was  reaching  fur  a  plate-holder,  the  strong  wind  blew  my  camera  over 
and  broke  it  badly  on  rough  limestone  rocks.  The  most  fragile  parts, 
the  ground  glass  and  lens,  fortunately  escaped,  while  the  wood  and  brass 
work  were  in  pieces.  With  a  tool-box  carried  for  such  emergen oies*  the 
camera  was  reconstructed  after  a  few  hoars'  labour,  and  did  excellent 
work  later  in  the  trip.  Our  men  returned  in  the  evening,  and  reported 
that  there  was  a  trail  in  the  deep  valley  to  the  north-west. 

The  next  two  days  we  only  advanced  about  10  miles,  because  of  the 
uncertainty  of  the  trails,  the  rough  nature  of  the  forests,  and  repeated 
crossings  of  the  river.     This  slow  jnogress  was  made  in  spite  of  our 
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custom  to  have  one  or  two  men  explore  and  ont  out  tlie  trail  for  tlie  next 
day  as  far  aa  possible  each  afternoon.  In  tMs  [ilace  tlie  river  is  at  the 
bottom  of  a  narrow  Tuilej,  the  sides  of  which  are  smooth  precipices 
adorned  here  and  there  by  clumps  of  trees  clinging  to  the  ledges. 
Streams  and  springs  from  far  above  come  down  in  delicate  curtains  of 
spray  or  graceful  waterfalls  wafted  from  side  to  side  by  every  breeze. 
The  flood  of  glacial  waters  sweeps  over  a  gravel-wash  in  a  network  of 
channels,  with  the  main  body  of  water  swinging  from  one  side  to  another 
of  the  valley  and  washing  against  steep  or  inaccessible  banks*  This 
oondition  of  things  caused  us  to  cross  and  recross  the  stream  almost  oon- 
stantly^  aod  though  the  fords  were  in  general  not  more  than  3  feet  deep, 


the  icy  waters  ran  with  such  force  that  uur  crossings  were  not  without 
excitement.  In  spite  of  the  best  judgment  and  care  of  our  packers,  some 
horses  got  beyond  their  depth  several  times  and  had  to  swim  across,  Aa 
the  saddle-horses  are  guided  by  riders,  they  rarely  lose  their  footing;  but 
the  pack-animals  coming  along  in  a  bunch,  confused  by  the  shouting  of 
the  men  and  the  roar  of  the  rapids,  hesitate,  and  often  enter  the  river  a 
little  above  or  below  the  best  ford,  and  so  get  into  deep  water.  Danger- 
ous rapida  or  a  log  jam  below  make  such  occasions  critical,  not  alone  for 
the  safety  of  the  horses,  but  even  for  the  suocesfi  of  an  expedition,  in  case 
a  lar^^e  quautiry  of  provisions  are  lost.     Pack-horses  cannot  swim  very 

I         far  with  their  tight  cinch es^  and,  moreover,  the  icy  water  of  these  moun- 

I        tain  streams  paralyzes  their  muscles  very  quickly. 
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forestfi  on  the  east  side  of  the  valley,  so  that  in  an  hour  we  had  gained 
1000  feet.  Through  the  trees  we  caught  glimpses  of  magnificent 
scenery,  the  uniting  streams  in  the  canyon  bottom,  the  mountain-sides 
heavily  timhered  or  rising  into  enow-snmmits,  and  to  the  west  an  im- 
mense glacier,  which  was  the  source  of  the  largest  stream.  The  North 
Fork  was  rapidly  dividing  into  its  ultimate  tributaries.  The  sound  of 
mountain  streams  failing  in  cascades,  the  picturesque  train  of  horses, 
each  animal  cautiously  picking  a  safe  passage  along  the  rocky  pathway, 
the  splendid  trees  around  us,  our  great  height,  and  the  tremendous 
grandeur  of  the  mountain  scenery,  all  helped  to  make  our  surroundings 
most  enjoyable.  Above  the  sound  of  wind  in  the  forest  there  was  pre- 
sently heard  the  roar  of  a  waterfall,  and  half  a  mile  beyond  we  saw  a 
large  stream  apparently  bursting  from  the  top  of  a  fine  precipice  and 
falling  in  one  magniiicent  leap  down  a  great  height.  Through  a  notch 
in  tbe  mountains  there  was  another  fall  viailde  some  miles  distant,  fully 
twice  as  high  as  the  oue  near  us.  It  was  learned  later  that  every  Btream 
descended  into  the  canyon  by  a  fall  and  a  succession  of  cascadesw 

We  camped  in  a  beautiful  wooded  valley  with  much  open  country, 
at  an  altitude  of  6300  feet  above  the  sea.  Near  our  tents  was  the  river, 
which  at  this  place  is  a  comparatively  small  stream  of  crystal-clear 
water.  In  the  afternoon,  with  one  of  the  men,  I  ascended  a  small  moun- 
tain which  lay  to  the  west  of  our  camp.  From  this  summit  two  passes 
were  visible,  one  5  niilea  to  the  north >  find  the  other  more  distant  and 
towards  the  north-west.  The  view  west  was  more  extended.  There 
was  a  large  straight  glacier  directly  iaefore  us,  tho  one  wo  had  seen 
earlier  in  the  day,  and  which  tsupplies  the  greater  part  of  tbe  water  of 
tho  North  Fork.  This  glacier  is  visible  at  least  6  or  7  miles,  but  it  may 
extend  much  further  behind  tho  intervening  mountains.  The  glacier 
has  no  terminal  moraine,  and  slopes  down  by  a  very  even  grade  to  a  thin 
knife-like  edge  where  it  terminates. 

The  next  day  Mr.  Barrett  went  off  to  climb  if  possible  a  high  moun- 
tain, over  11,000  feet  in  altitude,  north  of  our  camp,  while  one  of  the 
packers  and  I  started  tu  explore  the  pass  to  the  north-west.  The  other 
packer  spent  part  of  the  day  investigating  the  other  pass.  This  divi- 
sion of  lalKjnr  was  a  great  saving  in  time.  At  our  conference  in  the 
©veniog,  which  did  not  occur  till  midnight,  when  the  last  member  came 
into  camp,  it  was  decided  that  the  pass  to  the  north  seemed  unfavourable 
as  a  route  to  the  Athabasca.  Mr.  Barrett  had  failed  in  his  ascent,  because 
the  mountain  was  more  distant  than  it  appeared.  The  pass  to  the  north- 
west seemed  more  favourable,  and  on  the  next  day  we  moved  our  camp 
so  as  to  be  almost  on  tbe  summit.  The  last  and  longest  branch  of 
the  North  Fork  comes  from  a  small  glacial  lake  on  one  side  of  a  meadow- 
like summit  and  at  the  base  of  a  splendid  mountain,  a  complex  mass  of 
roL'ky  it  nits  and  hanging  glaciers. 

Upon  further  inquiry,  we  learned  that  the  valley  as  it  descended  to 
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the  north-west  was  blocked  by  a  glacier  that  came  into  it,  and  beyond 
that  a  canyon,  which  made  this  route  altogether  ont  of  the  question. 
A  high  valley  on  the  right,  however,  offered  the  last  and  only  escape  for 
ufl,  and,  after  reaohiDg  an  altitnde  of  8000  feet,  our  descent  began  into 
a  valley  that  we  knew  must  be  either  the  Athabasca  or  Whirlpool  river, 
which  flows  into  it.  Thus  the  most  critical  part  of  our  expedition,  the 
discovery  of  a  pass  from  the  Saskatchewan  into  the  x^thabosca,  was 
safely  accomplished*  It  is  highly  probable  that  ours  is  the  first  party 
to  go  over  this  route.  Though  now  twenty -six  days  out  from  Laggan, 
we  were  only  a  little  more  than  halfway  to  the  Athabasca  pass,  but 
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a  description  of  that  country  would  carry  us  beyond  the  subject  in 
hand. 

Owing  to  force  of  circumatanoes,  it  was  not  till  late  in  the  season  of 
1898  that  I  bad  an  opportunity  to  visit  the  source  of  the  Middle  Fork 
of  the  Saskatchewan.  For  this  trip  I  engaged  as  packer  William  Pey  to, 
a  man  who  had  proved  very  efficient  on  previous  expeditious ;  also  a  cook, 
and  an  outfit  of  nine  horses. 

It  seemed  almost  foolhardy,  when  on  October  12,  against  driving 
snow-ahowerd  and  a  cold  wind,  we  set  out  from  Laggan  and  once  more 
pursued  our  toilsome  march  through  the  many  miles  of  burnt  timber 
northwards,  as  it  were,  into  the  very  teeth  of  winter.  Through  constant 
Bnowstorms— for  the  headwaters  of  the  Bow  are  a  breeding-place  for  bad 
weather — we  passed  the  upper  Bow  lake,  the  divide  beyond,  and  got 
6  miles  down  the  Little  Fork  on  the  third  day,  as  a  result  of  forced 
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marches.  During  the  foUowiog  night  there  waa  a  curioiifl  creaking 
sound  of  the  tent-ropes  and  a  sagging  of  the  canvas,  and  in  the  morning 
our  prospects  for  a  successful  trip  were  rery  gloomy  indeed,  with 
10  inches  of  new  snow  on  the  ground.  Kot  wishing,  under  these  circum- 
stances, to  get  further  away  from  civil ization^  we  remained  in  camp  all 
day.  By  afternoon  the  snow  ceased,  and  the  next  day  we  were  again  on 
the  march.  The  snow  was  15  inches  deep  in  the  Little  Fork  valley,  but 
only  half  that  amount  near  the  Saskatchewan,  which  we  reached  on  the 
sixth  day* 

On  October  13  we  crossed  the  Little  Fork,  and  turned  westwards  iuto 
a  region  that  promised  to  he  full  of  interest*  The  weather,  which  had 
been  cloudy  and  threatening  for  some  days,  now  gave  signs  of  improve- 
ment by  the  appearance  of  blue  sky  in  the  west,  and  soon  after  the  high 
mountains  up  the  Middle  Fork  were  bathed  in  sunlight.  The  dazzling 
light  on  the  snow-covered  landscape  was  very  cheering  after  the  days 
of  gloom  and  storm*  The  trail  penetrates  a  forest  on  the  south  bank, 
and  frequently  coming  on  the  river  allows  views  of  the  wide  log-strewn 
gravel-wash,  the  work  of  summer  floods. 

About  5  miles  up  the  river  a  valley  cornea  in  from  Glacier  lake,  and 
our  camp  was  placed  on  a  point  of  land  between  the  confluent  streams. 
The  Sa!»katchewan  at  this  cold  season  is  clear  as  a  mountain  spring,  and 
shallow  enough  to  be  fordable  on  foot.  In  summer,  however,  it  is  a 
raging  flood  that  makes  the  rogiou  of  Glacier  lake  very  diMoult  to 
reach.  From  our  camp  I  set  out  in  the  afternoon  to  see  the  lake,  and 
found  it  in  an  hour,  not  without  a  hard  scramble  through  deep  snow  and 
fallen  timber.  The  view  was  well  worth  the  labour  expended.  The 
lake,  which  is  3  or  4  mUea  long,  is  beautifully  set  among  high  peaks, 
and  at  the  further  end  a  snow- mountain  sends  down  a  glacier  nearly  to 
its  leveL  The  setting  sun,  sinking  into  a  notch  of  the  distant  mountains, 
poured  shafts  of  light  through  gray  misty  clouds  and  tinged  their  edges 
with  a  pale  golden  illumination.  The  lake  was  nearly  calm,  and 
reflected  the  beautiful  picture  of  mountain  and  sky  from  a  tremnloualy 
moving  surface.  The  water,  by  retreating  from  its  summer  level,  had 
exposed  a  wide  margin  of  mud-covered  boulders  and  slippery  logs,  the 
trunks  of  trees  carried  into  the  lake  by  snow-slides ;  but  in  the  distanoe 
the  forested  banks  seemed  to  press  close  ujion  the  water.  TLere  was 
something  wonderfully  impressive  in  the  isolation  and  awful  solitude  of 
such  a  grand  scene  under  the  spell  of  evening  calm. 

From  what  had  been  seen  of  the  country,  I  decided  that  it  was 
important  to  reach,  if  possible,  the  summit  of  a  high  mountain  that  lay 
to  the  east  of  the  lake,  which  from  its  position  would  command  a  com- 
prehensive view  of  the  whole  region,  and  also  surely  reveal  Mount 
Forbes,  which  was  somewhere  west  of  the  lake,  according  to  Palliser*» 
map. 

Accordingly  I  was  afoot  the  next  morning  at  nine  o'clock,  with  a 
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oamera  ou  ahonlders  ready  for  the  aeceut*  The  mountaiii  appeared  to 
be  about  7800  feet  in  altitnde,  or,  in  round  numbers,  3000  feet  above  our 
camp.  The  weather  was  bright  and  cold,  xior  was  there  a  cloud  in  the 
sky,  and  it  proved  by  far  the  best  day  of  the  trip.  It  appeared  that  the 
walking  would  be  better  on  the  other  aide  of  the  Glacier  lake  Bti-eam, 
and  after  eome  ineBTeotual  attempts  to  bridge  the  river  by  felling  trees, 
Peyto  carried  me  across  on  his  back  in  a  shallow  place,  and  eo  the  climb 
was  commeDced  with  dr}'  boot^.     In  leas  than  five  minutes  a  fine  trail 
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appeared,  which  saved  a  great  deal  of  labour  aud  considerable  time  in 
getting  to  the  lake.  The  trail  at  length  diverged  to  the  east,  towards 
the  mountain,  and  went  in  the  right  direction  till  the  altitude  was  600 
feet  above  the  lake,  at  a  great  saving  of  energy  in  forcing  a  wity  through 
the  underbusb.  Tbe  sunlight  was  painfully  brilliant  on  the  snow,  which 
was  fully  a  foot  in  depth  at  7000  feet.  At  thi^  altitude,  in  a  last  clump 
of  spruce  trees,  I  himg  my  camera  to  a  branch  and  took  a  short  rest,  aa 
the  climb  no  far  had  been  very  exhausting. 

No.  IV.— AraiL,  1899.]  2  c 
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After  a  pause  of  ten  minutes,  the  sharp  air  urged  a  recommencement 
of  the  aBoent,  The  brilliant  glare  of  an  hour  previous  had  given  place 
to  a  somewhat  cloudy  sky,  aa  a  belt  of  heavy  cirrus  was  drifting  along 
over  the  mountains  in  a  great  line  runtiing  north  and  south.  The  eun 
shone  through  it  feebly,  and  was  surrounded  by  a  halo,  I  soon  began 
to  have  doubts  of  my  ability  to  succeed  in  the  ascent,  as  my  strength 
began  to  fail  under  so  much  exertion  in  the  deep  snow.  The  bofihes, 
rocks,  and  other  inequalities  of  the  ground  were  buried,  so  that  I  fre- 
quently stumbled  and  fell.  Moreover,  it  now  became  apparent  that  the 
size  of  the  mountaii]  had  been  much  underestimated,  for  the  heights  on 
the  right  rose  tremendously  even  after  an  altitude  of  7500  teQt  had  been 
reached.  The  inclination  was  very  steep,  and  the  now  returned  sun  on 
the  vast  expanse  of  snow,  and  the  great  height  above  anything  to  fasten 
the  eyes  upon  for  relief,  gave  a  curioui^  sensation  of  dizziness,  due  per- 
haps  in  part  to  exhaustion.  I  felt,  however,  the  importance  of  reaching 
the  suniiiut,  as  it  meant  practically  the  success  of  the  entire  trip.  More- 
over, the  extraordinarily  fin©  weather  on  this  the  critical  day  of  the 
trip  seemed  too  providential  to  be  lost  from  any  lack  of  exertion  or 
ambition. 

Summoning,  then,  all  my  resolution,  I  made  reasonable  progress  for 
a  time,  but  soon,  in  spite  of  every  eager  desire  for  success  and  ambition 
to  reach  the  summit,  the  contest  between  will-power  and  tired  musclea 
became  doubtful,  as  the  snow  grew  deeper  with  higher  altitude,  the  slope 
steeper,  and  the  far-off  summit  seemed  no  nearer  than  ever.  Every  few- 
yards  of  progress  was  invariably  terminated  by  a  fall  in  the  snow,  and 
it  seemed  bttter  to  rest  for  a  iiioment  in  whatever  position  chance  had 
it,  than  to  get  up  at  once, 

A  little  later  a  view  appeared  that  iu  itself  well  repaid  the  labour  of 
the  climb.  Oa  the  right  was  an  expanse  of  spotless  snow,  exceedingly 
steep,  vast  in  extent,  and  dazzling  in  brilliancy.  Its  rounded  oontours 
were  sharply  outlined  against  the  sky,  but  there  was  neither  any 
interruption  of  stone  or  cliff  iu  the  monotonous  covering  of  snow,  nor 
any  scale  by  which  to  judge  of  size  or  distance.  The  chief  object  of 
interest  in  the  view  was  a  snowy  triangular  peak  covered  with  io© 
which  now  began  to  appear  in  the  west.  The  colours  of  rocks  and  clilFs 
in  the  distant  rocks  and  precipices  seemed  absolutely  black  in  contrast 
with  the  remarkable  whiteness  of  the  snow  surface  on  all  sides.  Over- 
head the  sky  was  intent ely  blue,  but  marked  by  distinct  wi&ps  of  white 
cirrus  cloud,  spun  out  like  tufts  of  cotton  into  shreds  and  curving 
lines. 

At  an  altitude  of  8S00  feet,  or  more  than  4000  feet  above  our  camp, 
I  reached  at  length  the  summit  of  the  mountain  crest.  It  was  neoessary 
to  walk  along  the  crest  a  quarter  of  a  mile  to  reach  a  somewhat  higher 
point,  which  was  the  true  summit.  The  snow  along  this  mountain  ridge 
was  in  many  places  3  or  4  feet  deep,  and,  mindful  of  the  terrible  alpine 
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accidents  caused  by  cornices,  I  kept  well  away  from  the  edge,  below 
which  it  seemed  to  drop  sheer  fieverol  thousand  feet.  The  enow  was 
sparkliDg  in  the  sun,  and  of  the  myriads  of  bright  points  about  one-half 
were  merely  white  light,  like  diamonds,  the  other  half  were  either 
green,  bloe,  or  amber- co loured »  like  emeralds,  sapphires,  and  topazes* 
From'intense  frost  my  gloves  were  frozen  so  stiff  that  notes  and  sketches 
had  to  be  done  with  bare  hands. 

The  most  conspicuous  and  interesting  part  of  the  whole  vafit 
panorama  was  the  lofty  eumnait  of  Mount  Forbes,  beyond  the  valley  of 
Glacier  lake.     Another  mountain,  about  10  miles  to  the  west,  and  Mount 
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Forbes  were  the  two  highest  mountains  in  sight,  and  each  are  probably 
between  13,000  and  14,000  feet  in  altitude.  Glaciers  of  very  large  size 
come  from  those  mountains  and  terminate  a  few  miles  above  the  lake. 
The  whole  valley  of  the  Saskatchewan  to  its  upper  end,  and  in  tho 
opposite  direction  many  miles  below  the  mouths  of  the  North  and  Litt!e 
Forks,  WEift  clearly  visible.  There  was  a  very  high  rock  peak  in  a  group 
of  mountains  east  of  the  Little  Fork  that  oconpied  the  position  of 
Hector's  Mount  Murchison,  which  be  calculated  to  be  13,600  feet  high. 
This  mountain  is  hidden  away  iu  a  group  that  muat  be  75  miles  in  cir- 
comftrence,  and  so  it  is  rarely  seen.  There  was  a  fine  view  to  the  north, 
where  a  wild  and  desolate  valley  thousands  of  feet  below  was  dominated 
by  a  castle-like  mountain  over  11,000  feet  high,  probably  Mount  Lyell, 
cut   in    ruins    like    ancient   towers    and   battlements.      Of  four  plates 
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exposed  on  this  mountain,  only  oue  was  eucceBBful,  so  that  I  bad  a 
narrow  escape  from  faULng  altogether  io  getting  a  view  of  Mount  Forbes, 
which,  becauBB  of  its  great  height^  is  veiled  from  view  by  clouds,  and  is 
frequently  invisible  for  weeks  at  a  time. 

Thurmlatj^  October  20. — The  day  broke  grey  and  un8ettb:^d,  with  the 
highest  mountains  touched  by  clouds.  We  continued  our  march  'up  the 
Saskatchewan  valley,  and  urged  the  horses  rapidly  over  a  level  gravel 
plain  at  such  speed  as  to  make  in  all  10  miles.  On  the  west  side  of  the 
valley  there  is  a  stupendous  wall  of  rock  between  11,000  and  12,000  feet 
high,  which  terminates  in  the  giant  peak  of  Mount  Forbes  a  little. 
to  the  north.  About  4  miles  from  our  camping- place  there  is  a  group 
of  curious  rounded  hills,  rising  like  forested  islands  from  the  sea  of 
gravel. 

There  was  a  strong  raw  wind  against  us,  and,  because  of  our  water- 
soaked  boots  half  frozen  by  contact  with  snow,  it  was  altogether  too 
cold  to  keep  the  saddle  long,  and  every  one  walked  most  of  the  time. 
We  made  camp  in  a  miserable  place  of  stunted  timber,  half  killed  by 
gravel  which  bad  i>den  washed  uver  the  region  in  some  change  of  the 
river  course  not  many  years  before.  The  liver  here  divides  into  three 
streams  :  the  smallest  near  our  camp  came  from  the  Howse  pass,  less 
than  3  miles  distant ;  the  other  two  from  a  valley  to  the  south-east, 
t?ach,  curiously  enough^  on  opposite  sides  of  a  flat.  In  the  afternoon, 
I  walked  some  3  miles  up  the  valley  to  where  the  lesser  stream  turns  in 
from  the  west,  and,  as  it  heads  at  the  base  of  Mount  Forbes,  I  followed 
it  a  luile  or  so  further,  till  presently  the  current  became  rapid,  the 
valley  narrow,  and  the  water  closely  hemmed  in  by  rocky  banks,  so 
that  the  walking  was  very  difficult.  The  auow  was  a  foot  deep  in  this 
little  vaOey,  where  the  sun  and  wind  could  not  exert  their  influence  as 
in  the  open.  The  stream  on  the  other  side  of  the  valley  is  larger,  and 
comes  from  a  glacier  several  miles  distant.  This  whole  region  was  very 
thoroughly  examined  last  summer  by  Messrs.  Collie,  Baker,  and  Stntfield, 
who  not  only  explored  the  large  glacier,  which  is  supposed  to  be  10  or 
15  miles  long,  but  went  up  the  other  stream  several  miles  to  the  base  of 
Mount  Forbes,  in  the  hope  of  ascending  it.  The  flood  of  waters  that 
sweeps  down  here  in  summer  from  the  long  glacier  has  cut  channels 
3  or  4  feet  deep,  lined  with  immense  boulders,  across  the  whole 
bottom  of  tbe  valley.  This  is  the  chief  stream  or  source  of  the 
Saskatchewan. 

During  the  night  the  wind  came  up  in  fitful  gusts,  the  stars  were  no 
longer  bright  points,  but  foggy  spots  seen  through  a  thin  mist,  bands  of 
cloud  swept  along  the  mountain -sides  almost  as  low  as  our  camp,  and  at 
length  the  whole  nky  was  overcast.  The  barometer  was  much  lower  at 
midnight.  By  one  in  the  morning  it  began  to  snow,  which  was  a  causa 
for  no  little  apprehension,  as  we  were  far  from  the  railroad. 

Fridatf,  Ocicher  21. — The    sky  was    still  threatening,  though  very 
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little  roow  had  fallen.  We  were  on  laaTch  a  little  after  ten  o'clock,  and 
reached  the  summit  of  the  Howse  pass  in  an  hour*  Thia  piiss  was  made 
known  to  the  traders  of  the  North- We«t  Fur  Com|>aiiy  by  a  man  named 
Howes,  or  Hawes,  abowt  1810,  and  was  at  one  time  much  used  by  the 
Eootenay  Indiana,  who  came  over  the  mountains  and  bartered  with  the 
for-traders  at  a  place  about  three  days*  journey  down  the  Saskatchewan, 
now  known  from  this  circumstanoe  as  the  Eootenay  plain.  This  route 
is  now  impassable,  as  fire  has  nm  through  the  forests  in  the  lower  part 
of  the  BJaebony  valley,  which  leads  to  the  Cobuubia  river,  and  tho 
timber  has  fallen  for  many  miles.  The  pass  itself  is  about  riSOO  feet  in 
altitude,  and  about  18  miles  from  the  Little  Fork, 
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At  this  point  we  were  seven  days'  journey  from  the  railroad  by  either 
one  of  two  routes— the  one  we  had  come  hj^  or  another  which,  by  going 
down  the  Blaeberry  a  day's  march  and  then  over  a  pass  to  the  south- 
east, would  bring  us  to  a  pass  into  the  Kicking  Horse  river,  and  so  to 
Field,  in  British  Columbia,  and  the  latter  route  seemed  preferable,  as  it 
would  be  through  a  new  region. 

The  descent  into  the  Blaeberry  is  one  of  the  most  trying  exploits  that 
the  mountains  ofler.  We  commenced  to  descend  rapidly  the  channel 
of  a  brawling  mountain  torrent,  crossing  from  side  to  side  constantly, 
60  that  our  horses  were  compelled  to  climb  up  and  down  steep  banks, 
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to  ecramWe  over  immense  logs,  or  sometimos  to  force  a  way  down 
the  l»owlder-8trewii  bed  of  the  river.  As  there  was  bo  trail,  Pejto 
bad  to  lead  in  whatever  way  appeared  best,  and  in  eeveral  placee 
our  horaes  had  to  elide  on  their  hannches  down  Bteep  banks  40  or 
50  feet  high,  jump  into  the  torrent,  cross  it,  and  then  ascend  a  similar 
bank  on  the  other  side  at  the  greatest  risk  of  accident,  and  to  the  no 
little  trial  of  our  nerves.  After  thi'ee  liours  of  such  labour  we  c&mpe«l 
about  10  miles  down  the  valley.  It  rained  hard  all  nigbt,  turning  to 
snow  in  the  moniing. 

Saturdtif/^  Ocioher  22.^ — We  followed  a  branch  stream  tbat  comes 
in  from  the  south-east  for  a  mile  or  so,  and  then  ascended  2600  feet  with- 
out a  trail  through  a  heavy  forest.  The  snow,  which  was  hardly 
apparent  in  the  Blaeberry  valley,  became  18  inches  deep  near  the  tree* 
Hoe.  Snow  also  fell  at  frequent  intervals  throughout  the  day  and  shut 
out  the  landscape,  so  that  our  bearings  were  mostly  by  compass.  Almost 
at  nightfall,  and  in  desperation,  we  camped  in  the  depths  of  a  heavy 
forest  on  the  mountain-side.  The  snow  was  very  deep  and  the  tempera- 
ture low»  so  that  it  was  all  the  harder  for  our  horses,  which  had  to  l>e 
turned  loose  in  the  timber  with  bo  chance  to  feed.  The  heavily  laden 
spruce  trees  sent  down  avalanches  of  snow  at  every  stroke  of  the  axe,  so 
it  was  very  difficult  to  keep  our  camp  fire  going,  which  was  the  more  im- 
portant as  we  had  no  other  water  except  by  melting  enow. 

Sundutj,  Oriohtr  23,— The  weather  was  still  eoM  and  threatening. 
It  was  yery  hard  work  packing  up,  as  all  the  ropes,  canvas  covers,  tents, 
and  blankets  were  frozen  stiflF  and  covered  with  granular  ice.  Our 
horses  looked  very  thin  after  their  recent  hard  marches  and  little  or  no 
feed*  They  were  hungry  enough  to  bite  off  twigs  and  woody  branches 
from  the  bushes  which  had  a  few  buds  on  them.  We  did  not  get  off  till 
nearly  noun,  and  then  oontinued  a  traverse  of  the  forested  mountain-side 
with  a  constant  gradual  descent,  in  the  hope  of  reaching  a  valley  bottom 
that  leads  to  the  pass.  We  were  no  sooner  started  than  a  heavy  snow- 
storm set  in,  shutting  out  everything  from  view.  There  was  no  trail, 
as  the  pass  has  never  been  used  before  this  summer.  In  about  two  hours 
we  reached  a  valley  bottom  that  we  supposed  to  be  the  right  one,  though 
Pey to,  who  had  taken  the  only  other  party  through  that  over  crofised  this 
pass,  did  not  recognize  it  for  some  time.  The  deep  snow  and  the  oonstant 
ascent  were  very  trying  to  our  famished  horses.  One  or  two  of  us  went 
ahead  all  the  time  and  broke  traO  for  them,  but  in  spite  of  this,  some  of 
our  pack-animals  lay  down  in  the  snow  exhausted  and  groaned  pitifully. 
We  reached  the  summit  at  length,  and  camped  half  a  mile  beyond.  The 
snow  was  now  24  inohes  deep  on  the  level,  and  in  the  depressions  of  the 
ground  it  was  between  3  and  4  feet.  At  this  camp  our  horses  got  a 
little  grass  by  pawing  away  the  snow,  a  habit  that  they  learn  during 
the  hard  winters  on  the  plains. 

We  were  now  at  the  head  of  the  North  Branch  of  the  Kicking  Horse 
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river,  and  it  was  practically  a  constant  descent  to  Field,  wliere  we  arrived 
in  three  days  more,  after  having  been  cmt  seveoteen  days*  On  this  ex- 
cursion every  camp  but  the  first  was  matle  on  snow-coverei  groTind,  and 
there  were  only  three  days  on  which  sotne  snow  did  not  fall,  Ko  small 
measnre  of  our  eiiocess  was  due  to  the  splendid  outfit  of  horses  supplied 
me  by  Mr,  T.  E.  Wilson,  of  Binff,  who  gave  me  the  pick  of  his  pack- 
animak.  Very  much  depends  on  the  training  and  strength  of  the  horses 
in  a  rough  country,  where  countless  obstacles  have  to  be  conquered,  faOen 
trees  passed  over,  swamps  and  rivers  crossed,  the  close-set  mazes  of  deep 
forests  penetrated,  and  a  pathway  carefully  selected  over  the  treacherous 
holes  of  loose  rock-slides.  To  seize  the  exact  hour  or  day  amid  the 
changes  of  tickle  weather^  the  veiling  smoke  of  forest  fires,  blinding 
snowstorms,  that  a  paiticular  journey  or  mountain  ascent  may  be  ac- 
complished, rests  in  no  small  measure  on  the  experience  of  the  pack- 
horse,  and  it  is  a  cause  for  little  wonder  that  the  traveller  soon  learns 
i|o  take  a  certain  pride  in  the  faithful  beasts  which  do  service  often  at 
e  sacrifice  of  their  lives. 

Speaking  generally  of  the  headwaters  of  the  Saskatchewan,  the  valleys 
are  well  wooded,  the  mountains  very  high  for  this  part  of  the  Eockies, 
and  large  areas  are  covered  by  snow-fields  or  glaciers.  The  general 
character  of  the  scenery  is  remarkably  imposing,  and  unfailing  in  variety 
of  mountain  forms  so  long  as  the  valleys  are  the  point  of  vie%v.  When 
seen,  however,  from  high  sumiuits  there  is  a  kind  of  sameness  due  to  the 
fact  that  thousands  of  mountains  are  visible  in  the  panorama,  all  quite 
uniform  in  height,  among  which  the  higher  peaks  that  are  11,000  or 
12,000  feet  above  sea-level  are  apparently  lost. 

All  the  larger  streams  come  from  glaciers,  and  consequently  reach 
their  highest  stage  during  the  hottest  weather;  their  waters  are  turbid 
with  glacial  mud,  and  they  undergo  a  daily  rise  by  day  when  the  sun 
melts  the  ice,  and  a  daily  fall  at  night  when  freezing  commences.  The 
region  of  the  Middle  Fork,  especially  near  Glacier  lake  and  the  base  of 
liount  Forbes,  is  one  of  the  grandest  aod  most  imposing,  not  only  in  the 
Hockies,  but  possibly  in  any  mountain  region  of  the  world,  even  when 
seen  under  gloomy  skies  and  the  desolate  garb  of  winter.  In  this  region 
are  some  of  the  highest  moimtaius  between  Montana  and  Athabasca  pass. 

The  forests,  which  clothe  all  the  mountains  up  to  a  height  of  7000 
feet  above  sea-level,  are  chiefiy  of  Eogelmann's  spruce  and  balsam  fir, 
with  occasional  areas  of  jack  pine.  The  beautiful  Lyal]*8  larch, 
characteristic  of  mountains  farther  south,  was  never  seen  in  these  valleys. 

The  summer  season,  which  ustially  begins  in  June  and  lasts  till  Sep- 
tember, is  too  short  for  extensive  geographical  work,  so  that  much  remains 
to  be  done  in  the  way  of  exact  measurement  of  mountains  and  glaciers. 
However,  the  very  fact  that  travel  among  these  mountains  is  still  for 
the  most  part  purely  exploratory  adds  not  a  little  to  the  pleasure  of 
visiting  a  region  of  such  unusual  grandeur. 


(     376     ) 
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By  HSNRY  SOHLIGHTER,  D.Sc. 

When  I  left  England  a  year  and  a  half  ago,  the  principal  objects  of  my 
expedition  were  to  examine  the  countries  between  the  Limpopo  and  the 
Zambezi,  in  Sonth-Eastern  Africa,  with  reference  to  their  geological 
and  mineralogical  features,  their  general  geographical  and  ethnological 
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8KETCH-MAP  OF   MATABELELAND   AND   MASHONALAND,    SHOWING    SITES   OF   BUIN8. 

aspects,  and  last,  not  least,  to  examine  the  mysterious  remnants  of  the 
ancient  colonists,  which  had  been  previously  investigated  by  my  two 
predecessors  in  this  respect,  viz.  Mauch  and  Bent. 

My  investigations  led  me  right  in  the  centre  of  Matabeleland  and 
Mashon  aland. 


Read  at  tlie  Royal  Geographiciil  Society,  February  27,  1^0l>. 
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I  need  hardly  describe  Bulawayo,  as^  owing  1o  the  opening  of  the 
Bulawayo  railway,  eo  many  reporta  have  appeared  in  books  and 
periodicals,  that  everybody  is  acfjuainted  with  this  lown.  Bot  I  must 
add  that  the  railway  (the  terniinug  of  which  Bulawayo  is)  has  in  iha 
course  of  the  last  fifteen  months  eoormonsly  altered  the  features  of  the 
town.  Everywhere  large  buildings,  avetiues,  etc*,  are  coming  ioto 
exifitence,  and  the  activity  of  the  mining  districts,  especially  that  of 
Selukwe,  has  given,  and  is  still  giving  from  day  to  day,  a  stimnlui* 
to  the  inhabitants  of  Bulawayo,  who,  iu  spite  of  many  obstacles,  have 
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with  British  tenacity,  for  more  than  five  years,  wpheld  their  position 
aa  one  of  the  furthest  and  mostsuooesjsful  outposts  of  British  civilization* 

Yon  might  perhaps  ask  me  to  oiodify  this  statement^  as  Salisbury, 
which  is  280  iiiiles  further  to  the  norfch-east,  is  also  a  prominent 
centre  of  British  enterprise,  but  I  must  point  out  that  the  railway  con- 
nection with  the  south  is  the  most  important  feature  which  has  made 
Bulawayo  what  it  is  to-day.  The  same  will  soon  be  the  case  with 
iSalisbnry,  as  the  indefatigable  energy  of  Mr.  lihodes  has  already 
succeeded  in  pushing  the  East  Coast  railway  from  Bcira  within  close 
proximity  of  ^Salisbury,  which  town  will  be  reached  by  it  in  the  course 
of  the  present  year. 

From  Salisbury  I  started  for  Inyanga.     It  was  due  to  Mr,  Rhodes's 
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kincloesg^  who  provided  me  with  an  excellent  guide,  Mr.  Pretorins,  of 
Headlands,  that  I  was  able  to  oroBS  from  the  main  road  between  Salia- 
Imry  and  Umtali  through  the  little-known  territory  north  of  Manica  to 
the  hardly  explored  district  of  Inyanga,  Inyanga  ia  decidedly  the  pearl 
of  Maslionaland.  I  give  my  own  impression,  acquired  there  and  then 
on  the  spot  duriog  my  travels  and  stays  of  many  weeks.  From  an 
agricultnral  and  pastoral  |Kjint  of  view  these  diatricta  are  excellent,  and 
their  climate  is  healthy  in  every  respect* 

The  Inyanga  plateaus  extend  towards  the  north  for  not  less  than  60 
miles,  whence  they  slo|>e  down  to  the  valley  of  the  Kueuya,  I  have 
twice  traversed  this  whole  district.  Botanically,  the  mopani  and 
Hugar-bush  formation  further  south  changes  into  picturesque  grassy 
plateaus,  above  which  the  enormous  baobab  trees,  the  giants  of  the 
African  flora,  tower  up.  I  have  tdnce  learned  that  this  is  a  nove 
botanical  feature,  as  so  far  baobab  trees  in  Central  South  Africa  have 
not  been  found  in  altitudes  higher  than  3500  feet  j  but  as  I  marked 
in  detail  on  my  maps  where  I  met  them  first,  and  as  I  have  photo- 
graphs of  them,  1  am  in  a  position  to  fully  substantiate  my  statement. 
Moreover,  they  occur  also  on  the  high  plateaus  of  the  Matoko  country 
iQ  Begao*6  district.  The  lovely  i>lains  and  valleys  of  Northern  Inyanga 
are  everywhere  studded  with  them,  while,  wherever  black  soil  appears 
the  traces  of  innumerable  old  negro  cultivations,  chiefly  rice,  aro*'" 
noticeable.  But,  strange  to  say,  these  lovely  plateaus  are  in  their 
northern  parts  entirely  uninhabited.  I  have  often  queried  my  black 
followers  with  reference  to  this  point  It  appears  tbat  the  reason  is  two- 
fold. First,  owing  to  the  great  elevation,  the  climate  is,  during  the 
greater  part  of  the  year,  too  bleak  for  them  ;  and,  secondly,  they  all  assert 
that  there  was,  a  considerable  time  ago,  a  big  battle  on  these  plateaus, 
and  that  they  are  afraid  of  the  ghosts  of  the  slain.  The  latter  assertion 
is  one  which  has  a  great  influence  upon  their  mind,  as  none  of  them,  who 
hapiKjn  to  pass  the  district,  omit  to  take  all  the  necessary  precautior 
like  stone-throwing,  and  so  on,  when  they  have  to  go  across  the  dreade 
plateaus. 

But  the  district  is  also  In  other  respects  full  of  interesting  relics 
of  bygone  times.  First  of  all^  there  are  innumerable  old  native 
workings,  which  indicate  that  once  a  very  dense  population  occupied 
these  plateans.  Hills  after  hills  and  mountains  after  mountains 
are  literally  covered  with  stone  terraces,  wall  enclosuree,  eta,  which 
were  partly  erected  for  defensive  pur]i08es,  and  x>artly  because  agri- 
cultural, or  rather  horticultural  pursuits  played  a  very  important 
part  in  the  mode  of  living  of  these  Bantu  tribes.  These  old  oultiva 
tions  do  not  belong  to  antiquity,  and  I  have  little  doubt  that  we  have 
to  put  them  down  to  the  well-known  Monomotapa  period  several 
centuries  ago. 

But,  apart  from  that,  Inyanga  is  full  of  unmistakable  indications 
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of  a  civilization  tuany  oenturies  older,  and  belonging  to  the  Zimbabye 
period  of  antiquity,  which  is  chiefly  cbaracterized  by  the  mysterious 
Maalionaland  ruios,  concerning  which  we  have  liad  the  late  Mr. 
Bent's  accotint  seven  years  ago.  There  are  bundrede  of  ancient  forts 
and  slave-pits,  large  aqueducts,  and  many  traces  of  smelting  furnaces^ 
and  extensive  citadels,  the  last-named  being  used  for  defensive  pur- 
poses against  the  surrounding  mountain  tribes^ 

Iiidicationij  of  the  ancient  Semitic  stone  and  solar  worship  are 
numerous,  and  in  one  of  the  slave-pits  of  Inyanga  I  have  discovered, 
on  an  old  soapstone  slab,  the  remnante  of  an  inscnption,  which  is 
undoubtedly  of  ancient  Semitic  origin. 


KOUftT  MARIUIAlt,   mOM   A   DISTANCE  OF   AE^OUT   W   MlLEi. 


North  of  Inyanga  these  traces  of  an  ancient  civilization  gradually 
disappear,  but  I  should  not  like  to  leave  it  unmentioncd  that  a  little 
farther  west,  in  a  bip;  valley  which  is  formed  by  the  source  rivers  of 
the  great  Ruenya  system,  not  onl}'  similar  ancient  remnants  are  nume- 
rous, but  that  there  are  quarts  and  other  indications,  proving  that  an 
extensive  gold  industry  was  earried  on  in  olden  times. 

On  the  whole,  these  Inyanga  plateaus  are,  as  I  have  mentioned,  6000 
feet  high,  but  they  gradually  sl^ip^  down  towards  the  north,  where,  in 
the  vicinity  uf  Katerere's  district,  they  descend  towards  the  river 
system  of  the  large  and  permanently  flowing  Kuenya,  which  runs  from 
there  towards  the  north  to  the  Zambezi, 
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These  high  plateftQft  present  splendid  viewe  over  a  very  extenaire 
part  of  the  still  nnsnflaciently  explored  country  to  the  we8t»  while 
towards  the  east  the  steep  Inyanga  mountains  rise  like  an  eDorraons 
natural  wail.  While  marching  through  these  districts  day  after  day, 
hundreds  of  new  peaks  became  visible,  some  of  them  of  great  altitude. 
There  is  one  spot,  40  miles  north  of  Mr-  Rhodes*8  Inyanga  settlement, 
where  one  of  the  most  picturesque  African  panoramas  exists.  Manoh 
discovered  and  named  two  lofty  granite  mountains  to  the  north  of  this 
spot,  and  called  them  Mount  Moltke  and  Mount  Bismarck.  Both  reach 
an  altitude  of  about  9000  feet  from  sea-level.  Towards  the  south- 
west I  discovered  what  seemed  to  me  two  still  higher  mountains^  which 
are,  as  far  as  my  knowledge  goes,  without  native  names,  and  which 
I  called  Mount  Markham  and  Mount  Keltie. 

Mount  Markham  is,  as  the  photograph  Bhows,  a  splendid  double- 
peaked  granite  mountain;  it  belongs  to  the  nearer  districts  of 
Northern  Manica,  west  of  Inyanga.  Southward  there  is  another 
characteristic  mountain,  also  visible  from  tbe  same  spot,  and  which 
I  passed  several  times,  viz.  Mount  Uoiceniap  It  is  not  as  high  as 
the  other  two,  but  prefients  a  characteristic  appearance,  owing  to 
its  picturesque  granite  crest,  extending  over  more  than  a  couple  of 
raileP* 

From  Inyanga  I  went  throogh  the  Kaiser  Wilholm  I*  district  to 
Tete,  on  the  Zambezi,  The  distance  is  L'lO  miles.  The  diagram  (p.  37S) 
shows  you  the  course  of  the  Ruenya  river,  ascertained  as  far  as  its 
junction  with  the  Mazoe*  I  was  greatly  interested  in  finding  that, 
at  the  junction  of  the  Mazoe  with  the  Ruenya,  a  large  party  of  the 
Oceana  Company  was  engaged  in  successfully  washing  alluvial  gold*  Tete 
itself  is  in  a  dilapidated  state.  The  town  made  upon  me  the  impression 
of  a  German  town  after  the  Thirty  Years'  War.  There  are  at  present 
only  about  twenty  Europeans  at  Tete,  and  their  hospitality  is  of  the 
best  kind. 

The  natives  who  occupy  the  districts  north-west  of  Inyanga  are  totally 
different  from  the  Mashonas,  They  are  Matokos  (or  Mambiijas),  and 
a  very  fine  race  indeed.  Warlike  and  proud,  and  maoy  of  them  more 
than  G  feet  high,  they  resemble  more  the  Matabele  than  the  degene- 
rated Mashonas,  whom  they  conquered  about  twenty- five  years  ago, 
when  they  immigrated  into  the  country.  This  last-named  statement  I 
derived  from  the  unpublished  diaries  of  the  late  explorer,  Carl  Mauch, 
which  are  in  my  possession.  His  reports  concerning  the  Matokos  are 
of  great  interest  to  me.  During  the  last  rebellion  the  Matokos  did 
not  side  with  the  Slashonas,  although  they  share  the  common  dislike 
of  every  proud  tribe  against  foreign  rule.  I  personally  like  these 
rough  savages  much  better  than  I  do  degenerate  tribes  like  the 
Maehonas  and  Makalakas.  One  of  the  principal  reasons  why  I  visited 
the  Matoko  country  was  that  I  expected  to  find  extensive  gold-fields 
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in  the  formations  uf  the  metamorpliic  schistB  and  thoaa  above  them,  and 
I  may  just  meBtion  that  my  expectations  were  confirmed. 

Let  us  now  direot  our  attention  to  the  important  quewtion  of  ancient 
colonizations  in  South  Africa,  When  Mr,  Bent  returned,  in  the  year  1892, 
from  his  journey  to  Zimbabyet  he  declared  the  Mashonaland  ruins  as 
buildings  dating  from  a  pre-Mohammedan  period,  and  of  ancient  Semitic 
origin.  A  short  time  afterwards  I  gave  in  our  Geographieal  Journal  a 
series  of  reasons  that  these  Maahonaland  mins  date  not  only  from  a 
pre-Mohammedan  time,  but  that  they  must  have  been  built  before  the 
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oommeD cement  of  the  Christian  era.  I  bave  at  the  same  time  pointed 
out  the  aistronumical  significance  of  the  mural  ornaments  which  are 
found  everywhere  on  the  more  important  ruins,  and  I  have  advocated 
the  possibility  that  we  might  be  able  to  ascertain  the  exact  age  of  these 
highly  interesting  buildings  by  means  uf  them.  That  was  at  the  time 
of  Bent's  journey.  Meanwhile  the  Zimbabye  ruins  have  been  further 
examined  by  Sir  John  Willonghby;  many  other  finds  have  been  made 
by  various  prospectors  (some  of  the  highest  importance)  ;  and,  finally,  I 
have  myself  personally  invesli gated  not  less  than  four  of  these  ancient 
ruin  die  trie  ts,  viz.  Zimbabye  itself,  Manica,  Inyanga,  and  the  very 
important  groap  of  ancient  ruins  in  the  Mombo  district  of  Matabeleland, 
which  are  in  many  respects  even  wore  interesting  than  Zimbabye  itself 


382 


TRAVELS  AND  RESEARCHES  IN   RHODESIA, 


I  will  now  deal  witli  all  these  factors  In  the  most  oonciJBe 
fasbioe  possible.  One  of  the  most  romarkable  finds  is  the  Zimbabwe 
Zodiac,  which  was  found  some  miles  from  the  Zinibabye  rrnns,  and 
which  18  now  in  the  possession  of  Mr*  Bhodes,  who  was  kind  enotigh  to  1 
let  m©  examine  it  carefully.  I  am  in  a  position  to  show  jou  an 
excellent  photograph  of  tbie  most  interesting  document  of  pre-Chris- 
tian time,  which  I  have  recently  taken  in  Capetown.  These  zodiaoal 
signs  are  represented  on  what  I  believe  to  be  an  oflTermg-diah  of  very 
hard  wood,  which  has  been  well  preserved  through  all  the  csentiiries- 
since  the  ancient  colonists  used  it.  The  zodiacal  pictures  are  such 
that  they  could  not  possibly  have  been  made  by  African  savflgee, 
while  they  coincide  in  every  respect  with  other  finds  which  Bent  and 
others  have  made  in  Zimbabye.  One  of  the  pictures  is  an  image  of 
the  sun  analogous  to  the  sun-pictures  which  Mauch  and  Bent  found 
on  the  monoliths  of  Zimbabye,  and  analugous  also  to  finds  in  Asia 
Minor,  which  belong  to  the  Assyro-Babyionian  period.  And  this  image 
of  the  sun  has  its  position  directly  behind  the  zodiacal  imago  of  the 
Taurus,  and  between  the  signs  of  the  Taunia  and  the  GeminL  But 
we  know  that  in  early  antiquity  the  beginning  of  the  year  was  repre- 
sented by  the  zodiacal  sign  of  Taurus.  This  was  so  firmly  established 
(although  not  correct  any  longer  at  the  later  time  of  the  Eoman  period) 
that  even  Virgil  still  sings — 

'*  Candid Qd  nurentis  apertt  cum  curuibua  ftDQum  taurm,** 

Therefore  this  positiou  of  the  image  of  the  sun  on  our  Zimbabye 
Zodiac  points  directly  to  the  early  times  of  antiquity*  But  this 
interesting  document  furnishes  us  also  with  a  second  proof,  because  the 
centre  of  the  offering- dish  is  represented  by  a  crocodile,  which,  as  Sir 
Norman  Lockyer  has  proved,  was  frequently  used  in  antiquity  as  repre- 
senting the  polar  con&tellation  of  the  northern  hemisphere  (compare 
Sir  J.  Norman  Lock^'er,  *  The  Dawn  of  Astronomy,'  1894,  p,  1 50).  More- 
over, it  IB  important  that  to  this  very  day  the  Matokos  show  a  similar 
crocodile  worahip  to  that  which  is  described  in  8ir  Norman  LockyerV 
JTist-mentioned  book  with  reference  to  the  crocodile  and  the  hippopotamns. 
Furthermore,  it  is  interesting  to  note  that  in  ancient  Egypt  the  symbol 
for  the  oomraencement  of  the  year  was  the  image  of  a  hawk*  This 
hawk  was,  as  is  very  well  known,  likewise  the  symbol  of  lla,  tho  sun- 
god  of  the  ancieut  Egyptians ;  and  hawks  were  also  worshipped  in 
Zimbabye,  as  has  been  conclusively  proved  by  Mauch,  Bent,  Posselt, 
and  others. 

All  these  various  points  show  that  there  was  an  early  connection 
between  the  Zimbabye  colonists  and  the  races  ot  antiquity  which 
practised  solar  worship  and  astronomy.  That  Zimbabye  is  of  ancient 
Semitic  or  Egyptian  origin  can  no  longer  be  doubted,  but  I  have 
further  additional  evidence  to  that  effect. 


TRAVELS  AKD  RESEARCHIS   IN   RHODESIA, 


ms 


I 

^ 


In  1897,  when  I  was  at  Injanga,  examining  the  numerous  ancient 
slaye-pitB  there,  I  was  fortunate  enough  to  discover  what  I  believe 
to  be  an  ancient  ini^cTiptionf  of  which  several  letters  are  still 
perfectly   legible   and  well    incined.     It   has   aa    archaic    and    quaint 


te,  A  KsdakdaiB 


PLAN    or   MOMBO  RUIN 


(Gr«nit«) 


Ornam  citation  9 
OIL  Terraces 


G  r  Q.  fi  i  t  e 
Alluvi  a  I 


SECTION  or  IIOMBO  RU1M 


i 


OaxAmsrri  cm  TtUKXCK  oir  Momho  Rlixs. 


I4tv^t  Terraci.  -Che*»  pAiiern. 

S^tmd       ♦.      -— ZinilMbyt  ^TN/NA  pttiem  ftop>; 

ftlDgl»  befftog-bone  (//////)  puttem  tmliUlIc); 

cbos  pattern  (below). 
rpptr  Ttrrac*.— Slnitte  Iwrriinf.bone  p^lero  (U»p)  : 

Zio»b*by«  pftttenj   (middli?)j  d»eu   ptltem 

OroAiDetiU  »i— 
C     Che«  pttttern  (top)  ?  single  hoiring-botio  pattern 
(middle);      double      ljerriE»g-bQtM     pAtUTu 

D     Tfvo  pAtAllet  rows  «r  4ark  Lnmalotie. 


E 


One  row  fkigle  lierritig-bou*  p«Lt«rri  0  \\\t,l 
((»n) ;  one  ruw  dnnbtft  berrltig-boae  p«tt«ni 
^Euldille);  four  rows  wlib  chem  pattern 
(belt>w>. 

F     A  m. 

G     DouUa  heiritig-btitie  patl«m  (»»»)j   eigbt 
mw<«  wltb  cboa  pAilfrn. 

H    Sbwl  double  bcrring-boof  p4««»rn. 

I      SlDgle  hurritig-boue  p«ttfeTii  (//////),  (roBitoue 
pAtttm«  DMT  entr«nce. 
Tbe  widtb  Cram  east  lo  iAe*t  <fVam  terrace  to 

smeUlog  fumuMNi)  ft  13&  feet ;  oilier  dlitttuoes  ara 

Id  tlut  AAme  proporUoo. 


appearance,  and  I  have  already  mentioned  that  it  is  of  ancient  Semitic 
origin. 

In   order  to   further  investigate  this  problem,  I  have   gone  very 
carefully  through  tha  Old  Testament^  where  the  much-disc uaaed  trade 
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-prodtiotioti^  etc.,  in  oonnectioii  with  tbe  mysterious  cx)nntiy  of 
Ophir,  is  described.  I  was  gnrprised  to  find  that  a  number  of  direct 
analogies  between  Zimbabye  and  the  early  Israeli  tic  worsbip  exist.  In 
tbe  first  instanoe*  the  treatment  of  tbe  stones  in  Zimbabye,  witboot 
cbisek  and  otber  iron  implements,  which  Bent  and  Willongbby  pointed 
ont,  finds  its  direct  confirmation  in  tbe  old  Judaic  religion.  Solomon*8 
temple  was  likewise  built  of  nnbewn  stones,  and  in  two  further  passageft 
we  are  told  that  the  use  of  iron  in  tbe  construction  of  worship  places 
was  considered  a  crime  by  the  ancient  Israelites.  Moreoyer,  it  is  inter- 
esting that  in  tbe  Books  of  Kings,  which  were  written  about  600  years  b,c- 


SECriON  OF  PITS    OF    INYANCA 

an  old  sacerdotal  rhyme  is  found  which  dates  undoubtedly  from  th« 
tenth  century  B.C.,  and  refers  to  a  time  in  which,  as  we  know  through 
Prof.  Wellbausen*s  investigations,  the  ancient  Israelites  were  by  no  means 
addicted  to  the  high  and  pure  monotheistic  worship  wbicb  made  their 
religion  later  on  so  infinitely  superior  to  the  worship  of  tbe  surroanding 
nations.  But  at  the  time  in  question  the  Israelites  were  still  addicted 
(as  many  passages  of  tbe  Old  Testament  prove)  to  a  solar  and  astral  wor* 


SUFFCMED  AMOaXT  SEMmC  OCSCBIPTIOX   FBOX   A  SLAYS-FIT   OF  I^VTAKOA. 

(actual  sizs). 


ship,  similar  to  that  of  the  ancient  Egyptians,  Phcenioians,  and  Arabians. 
This  important  passage  reads  (according  to  Prof.  Kautzscb's  verbatim 
translation  of  the  Book  of  Kings),  **  Jab  web  placed  the  sun  in  the 
firmament  of  Heaven,  but  he  said  that  he  would  dwell  in  darkness. 
Now,  I  have  surely  built  Thee  a  bouse  to  dwell  in,  a  settled  place 
for  Thee  to  abide  in  for  ever."  This  is  a  direct  analogy  to  the  Zim- 
babye worship.  There  we  have  the  same  fact,  viz.  that  the  worship 
took  place  in  the  interior,  and  that  the  sacred  enolosure  was  in  the 
darkftijt  part  of  the  temple. 

But  this  ancient  Hebrew  sacerdotal  rhyme  is  still  more  characteristio 
in  another  respect.  While  in  the  year  600  b.c,  when  the  Pirst  Book 
of  Kings  was  written,  this  solar  worship  was  still  distinctly  noticeable, 


TRAVELS  AND  RESEARCHES  IN  RHODESIA.  385 

W  have  the  characteristic  fact  before  ue  that  300  years  later,  when 

the  Judaic  religion  wa^  far  more  advanced  and  refined,  and  already  in 

jjits  highest  moral  ilovelopment,  the  "ChromcleB"  were  written,  which 


■TWTVr 


MoQDlllh. 


^'i,',''|i', ','>'/,!',  il 


r 


»in)W8  of  itoncM. 


1  row  of  donblt  li«>iTta«^boDe  pfttt^m. 
i  fow  of  Blonw. 


ts  ruwn  of  cbt SB  liiaiema. 


1  row  of  Btoiim« 

J  row  of  double  herHng-bone  pAitcnu  BltenutlDg  with 
cUeM, 

I  row  <^f  BtOOM. 


I  rowR  of  cbcfli  pAtttrtiL 


3  rown  uf  Mon^t. 


^'ALL  de:coeiatiox8  at  the  monolith,  mombo  nmw^. 


are,  as  is  well  known »  more  or  lefl*»  ft  modified  e  jj^y  of  the  Book  of 
Kings.  And  there  we  notice  that  the  first  verae  of  the  sacerdotal 
rhyme  just  mentioned  is  suppressed,  and  that  also  the  reference  to  the 


I 


mi^; 


aKcrroN  or  old  poirriiGtKSE  roRT,  iktai^oa. 


dwelling  of  Jahweh  is  modif^efl*  This  ia  in  complete  accordance  with 
the  enormouH  progress  of  the  Judaic  religion  in  the  direction  of  the 
exalted  monotheism  which  characterizee  it.  From  what  I  have  said,  we 
see  'that,  like  many  other  indicationw  belonging?  to  the  same  period,  the 
archaic  and  undeveloped  Semitic  worship  of  the  laraelitea  was  in  close 
No.  IV.— April,  1899.]  2  d 
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GODQeotioQ  with  the  solar  wot'shlp  of  other  members  of  the  great  Semitio 
family,  including  Phoenicians,  Assyriane,  Babylonians,  etc.  The  analogy 
becomes  stiU  more  interesting  to  those  who  believe  in  I*Tor.  Wellhauseo's 
interesting  theory,  who  is  of  opinion  that  before  the  detailed  Judaic 
code  of  worship  was  discovered  in  the  year  623  b.c,  solar  and  astral 
worship  was  everywhere  practised  among  the  ancient  Israelites. 

Very  important  for  our  subject-matter  are,  further,  the  analogies 
derived  from  Arabia.  I  have  already  shown  in  the  Oeofjra^hkal  Journal 
(July,  1893)  that  the  Sabieans  and  other  tribes  of  South- We^stern  Arabia 
entertained  close  commercial  relations  with  thr  territories  on  the  East 
Coast  of  Africa.  Moreover,  it  is  interesting  to  note  that  the  ancient 
Arabian  religion  was  also  analogous  to  the  Zimbabye  worship,  being 
likewise  a  worship  of  the  sun  and  other  heavenly  bodies.  It  is  a 
further  confirmation  of  what  I  have  mentioned,  that,  acoording  to 
Doughty 's  and  Piet^cbniann'a  investigations,  in  Nortb-Western  Arabia 
ancient  monuments  exist  which  correspond  to  the  Zimbabye  oonstnio- 
tions.  There  we  have  the  same  solid  conical  structures  regularly 
com  posed  of  unhewn  stones  which  we  find  at  Zimbabye.  The  Araba 
of  to-day  call  these  structures  RiqiLm.  I  paid  particular  attention 
to  this  point  when  I  was  at  Zimbabye.  I  found  that  not  only  the 
large  tower  and  the  small  tower  in  the  great  circular  iniin,  but  al»o 
some  of  those  on  Zimbabye  hill  are  absolutely  analogous  construc- 
tions. C3arl  Mauch  haa  discovered  another  similar  construction.  The 
circular  remnants  of  Matindela  which  Bent  has  examined  are  of  a 
similar  type.  How  far  theanoieut  Phoenician  Nurageii  in  Sardinia  are 
connected  with  the  Zimbabye  construotions  I  will  not  decide  at  present, 
as  they  are  beyond  the  sphere  of  my  investigations,  but  1  should  not  bs 
surprised  if  we  should  find  further  connecting  links ;  and  I  remember 
that  the  late  Mr.  Bent,  in  a  discussion  on  this  subject,  mentioned  to  me 
that  he  had  found  something  similar  in  Upper  Egypt.  Also  the  late 
Mr,  Phillips,  a  well-known  English  trader  in  Matabeieland,  stated,  as 
far  as  my  memory  goes,  that  he  found  a  similar  monument  more  to  the 
west  in  Matabeleland. 

Summing  up  all  these  facts,  we  come  to  the  conclusion  that  we  Imve 
a  Semitic  cult  of  a  very  remote  time  before  us.  Bent  remarks  that  he 
nowhere  discovered  burial-grounds  or  graves.  But  1  have  found,  north 
of  Inyanga,  what  I  believe  to  be  an  extensive  burial-ground.  Owing 
to  the  absolute  want  of  boys  at  the  time  bein;^,  I  was  unfortunately 
prevented  from  doing  any  excavation  work  thereon.  It  is  a  great  pity 
that  when,  some  time  back,  some  prospectors  of  what  is  called  *'The 
Ancient  Ruins  Company  "  found  a  number  uf  ancient  graves  and  got  out 
of  them  Qonsiderable  quantities  of  gold,  they  did  not  keep  the  human 
skeletons  which  they  found.  Although  I  took  the  greatest  trouble  to 
ascertain  details,  I  can  only  state,  as  far  as  my  information  goes,  th&t 
the  skulls  were  dolichocephalous. 
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Speaking  about  the  period  in  which  Zimbabwe  was  built,  I  made  on 
the  spot  the  necessary  meaaiirements,  which  I  have  already  explained 
in  Peiermanns  Mittheilungen  in  tbe  year  1892.  My  viows,  which  I  shall 
explain  more  in  detail  in  a  Boparate  essay,  were  completely  oonfirmed 
by  the  measurements.  We  have  in  Zimbaby©  an  enormous  gnomon 
before  ns,  comprising  a  total  angle  of  120^.  TakiDg  all  the  details  into 
account,  I  found  that  the  obliquity  of  the  ecliptic  was  somewhat  more 
than  23'^  52',  which  brings  us  (coDsidering  that  we  have  a  good  Chinese 
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ZIMHABYE   DISEi,   gHOWlNO    A    NIMBCU  OF  ZOL>UCAL   AND  OTUKB   ASTBONOMtOAL   SIGNd. 

M«A6UiLic3iEVTS :— DE«iDet«-r,  Hgbi  to  left,  ]4}  Uicbes ;  dUmi'l«r,  top  to  botlom,  13  tDcbea;  ouUlde 
deptb,  5}  li]«he« ;  ln*We  ti«?fith,  nc*r  «entrr,  ^i  )ncb«fi. 

1*  9«itilJii.  3.  Empty  flpace  ^^tandliiK  for  CaDC«r(ooiifit(^hLLlJon  ititroltioed  At  a  later  period!  of  AiiUqalCy). 
3.  L«©(?>,  4.  Virgo.  &.  Lltr^  6.  Scorpio.  7.  Milky  W*j  (Hdgitlirla*).  8.  CAprJcomua  (tnh-Udled 
g(Mt>>  l>  Aquarlu*,  ]0^  8ud  inuge,  U.  Orion  (bo hUt),  13.  TAurn^.  Th«  crucodilfl  !•  Uken  to  EodU 
Cftte  the  DOTtbi^ni  rlrcanipoUr  coastelUtlan  (comptro  Lockyer,  '*  DawD  of  Astronomy/'  1B94,  p.  tfrO). 

obeervation  of  the  same  period )  to  a  time  somewhat  1100  B.C.  for  the 
erection  of  the  Zinibabye  ruins. 

Let  us  now  turn  our  attention  1o  another  important  group  of  ruins. 
In  the  middle  between  Bulawayo  and  Gwelo,  about  15  miles  south  of 
the  main  road,  there  is  situated  a  group  of  ancient  ruins  which  represents 
the  Zinibabye  of  Matabeleland,  and  which  is  in  &everal  respects  even 
more  interesting   than  that  of  Mashoiialand,     These   buUdings  have 

2  D  2 


\ 


388 


TRAVELS  AND   RESEARCHES  JK   RHODESU. 


been  vifiited  by  proapectors,  etc ,  before  me,  biit  no  investigation  of 
tbem  has  ever  been  made.  In  size  these  ruins  (which  I  call,  after 
the  district  in  which  they  are  situated,  the  Momho  ruins)  are  somewhat 
smaller  than  the  Zimbabwe  temple,  bat  in  oODstruction  and  ornamenta- 
tion thej  are  superior  to  it,  and  far  more  interesting  than  Zimbabye. 

The  Mombo  ruins  consist  of  a  number  of  buildings,  of  which  the 
central  corresponds  to  the  circular  temple  in  Zimbabyej  while  the 
others  are  ad«litional  enclosnree  aod  fortification  a.  The  central  boild- 
in^^  is,  from  an  arcbiloctural  and  astronomical  point  of  view,  the  most 
interesting  ruin  south  of  the  equator.  The  appearance  of  it  is,  as  I 
have  mentioned  before,  similar  to  the  Zinibabye  temple,  but  the  differ- 
ence l)etween  the  two  is  (and  I  know  no  better  comparison)  that  of  an 
early  Bomanic  basilica  of  Btnaple  feature  compared  with  that  of  a 
cathedral  of  the  roost  refined  Gothic  period.  While  we  have  on  the 
outside  wall  of  the  Zimlmbye  temple  only  one  astronomical  pattero, 
and  only  a  few  indications  of  them  on  Zimbabye  hill»  the  principal 
building  of  the  Mombo  ruins  is  literally  covered  with  astronomical 
ornamentations.  In  si>ite  of  various  gaps,  I  have  counted  not  less 
than  twenty-three  difforent  ornamentations  of  the  best  workmanship, 
and  on  a  circular  enclosure  analogous  to  that  which  Mr.  Bent  has 
explored  on  the  Lundi  river  there  are  another  four  ornamentations. 
It  would  occnpy  too  much  space  to  describe  these  pattemn  in  detail. 
It  is  sufficient  to  say  that  among  them  are  a  number  of  ornamentatiotiB 
which  I  call  Zimbtibye  patterns,  l>ecauee  they  are  identical  with  the 
well-known  ornamentation  on  the  wall  of  the  great  Zimbabjo  temple. 

The  length  of  the  central  Momlio  ruin  (as  far  as  the  gaps  allow  to 
measure  it)  is  135  feet,  and  its  average  width  70  feet,  and  the  whole 
appearance  is  (like  Zimfiaby«)  that  of  an  ellipse.  On  the  western  side 
of  the  interior  of  this  building  is  an  extensive  artlHcial  platform  of  the 
same  cement  which  is  found  in  the  io tenor  of  Zimbabye,  but  it  has, 
different  from  the  latter,  a  much  greater  elevation,  in  order  to  have 
a  perfect  view  over  the  surrounding  country.  The  northern  portion 
of  this  central  building  is  formed  by  three  high  terraces,  beautifully 
executed,  which  al>ruptly  end  towards  the  true  north.  They  are 
decorated  witli  Zimbabyo  and  other  patterns.  This  arrangement, 
together  with  the  platform,  is  analogous  to  the  astronomical  ornamenta- 
tion of  Zimbabye  and  Lunili. 

The  eastern  part  of  the  building  consists  of  a  number  of  smelting- 
furnaces,  of  the  same  Oiineut  as  the  platform.  Mowt  of  these  furnaces  are 
partly  destroyed,  but  I  found  one  which  is  almost  intacL  South  of  the 
principal  building  are  heaps  of  rubbish,  where  remnants  of  blow]>ipe8, 
cnicibles,  and  quartz  are  frequent,  which  can  leave  no  doubt  that  gold- 
production  was  the  object  of  the  furnaces  just  described.  We  recognize, 
therefore,  in  these  Mombo  ruins,  the  identical  features  which  my 
ftredecessors    and    myself  have    ascertained,    viz,    (1)    solar   worship. 
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(2)  fortifications,  and  (3)  gold-production.     Moreover,  I  am  fully  con- 
^■TiQcecl  that  the  great  number  of  different  ornamentattons,  which  the 
"^plan  shows  you,  had,  apart  from  Bolar  worehip,  also   to  do  witli  the 
observation  of  tho  principal  planets  and  stars,  but  I  was  not  in  a  posi- 
tion to  spend  the  time  necessary  to  investigate  this  point  thoroughly. 

•  As  the  platform  from  which  the  observations  were  taken  is  at  present 
in  a  very  dilapidated  state,  and  as  it  will  take  weeks  to  mathematically 
arrange  and  discern  the  different  patterns,  while  I  had  only  days  at  my 
disposal,  I  considered  it  best  to  make  as  carefully  as  I  could  the  plan 
of  the  building  before  you,  and  I  hope  that  either  somebody  else  or 

■myself  will  soon  be  in  a  position  to  ascertain  all  these  further  details. 
This  wUl  not  be  difficult,  as  the  Mombo  ruins  are  easily  accessible,  being 
only  a  short  distance  from  the  main  road  between  Biilawayo  and  Gwelo, 
A  police  camp  is  only  8  miles  off,  and  tho  excellent  farm  and  store  of  Mr. 
Bixou,  who  is  known  all  over  Matabeleland,  is  also  in  close  proximity. 
K  After  all  that  I  have  explained,  I  should  like  to  say  a  few  words 
^about  the  much- discussed  question  of  Opbir.  I  am  well  aware  that  this 
name  has  a  somewhat  mysterious  and  utiscientific  sound.  But  this  is 
unjustified^  At  the  time  when  Lassen,  Gesenius,  Petermann,  and  others, 
discussed  the  Ophir  t^uestion,  it  was  from  want  of  definite  details  that 
theories  of  a  somewhat  unscientific  character  were  started,  thus  dis- 
crediting to  a  certain  extent,  in  the  course  of  the  years,  the  whole 
problem.  But  nothing  is  more  unjustified,  because  the  basis  of  the  whole 
Ophir  problem,  viz.  the  reports  of  the  Old  Testament,  are  in  every 
respect  reliable  and  well  defined,  and  are,  from  a  scientific  point  of  view, 
just  as  good  as  the  reports  of  Herodotna,  Ptulomy,  Pliny,  and  others. 
My  first  step  in  this  direction  was  to  examine  at  what  time  the 
various  authors  of  the  Old  Testament  have  written  their  reporls  about 
Ophir,  because  it  is  evident  that,  at  a  time  when  the  word  Ophir  was 
in  everybody's  mouth  without  any  further  explanation,  the  colony  of 
Ophir  could  not  possibly  have  been  a  matter  of  tho  past.  The  result  is, 
that  all  the  reports  of  the  Old  Testament  were  written  in  tho  period 
between  600  and  164  b.c. 

With  this  fact  we  have  gained  a  firm  basis  for  the  discussion  whether 
Ophir  was  in  India  or  Africa.  Fortunately*  the  same  period  comprises  the 
exploits  of  the  man  who  first  explored  India,  viz.  Alexander  the  Great. 
Among  his  followers  were  many  who  would  have  collected  news  about 
a  gold-belt  in  India,  provided  that  the  latter  was  actually  existing. 
Bat  no  gold  country  whatever  existed  there  ;  on  th*^  contrary,  all  Indian 
tribes  were  almost  devoid  of  gold,  and  Arrianus,  our  best  and  most 
reliable  source  of  information  about  the  campaigns  of  Alexander  the 
Groat,  states  as  emphatically  as  possible  as  follows  :^ 

"  Alexander  and  his  army  have  refuted  most  of  the  stories  in  this 
direction,  with  tho  exception  of  some  who  have  obviously  made  incorrect 
statements.     It  has  thus  been  ascertained  that  all  the  Indians  through 


390  TRAVELS  AND  RESEARCHES  IK   RHODESIA. 

whose  territories  Alexander  and  his  army  marched  (and  he  marched 
through  many  of  them)  have  no  gold."  Therefore  it  is  evident  that 
India  cannot  possihly  be  the  Ophir  of  antiquity. 

Now,  we  know  that,  with  regard  to  Ophir,  only  the  coast  oonntries 
of  the  Indian  ocean  can  come  into  consideration,  and  Arabia  and  Equa- 
torial East  Africa  have  been  mentioned  in  connection  with  the  Ophir 
problem.  Bat  against  this  assumption  stands  the  clear  text  of  the 
three  most  reliable  and  oldest  passages  of  the  Old  Testament,  viz. 
1  Kings,  chap.  ix.  verses  26  to  28,  and  chap.  x.  verses  11  and  22. 
It  is  absolutely  unintelligible  to  me  how  any  one  who  compares 
these  passages  in  a  literal  and  critical  translation  (for  instance,  that  by 
Prof.  Eautsch)  can  assert  that  the  passage  in  chap.  x.  verse  22  does  not 
deal  with  Ophir,  as  it  is  most  emphatically  stated  that  we  have  to 
deal  with  a  sea  navigation  which  extended  to  remote  countries — in  fact, 
to  the  end  of  the  then  known  world,  and  it  is  therefore  clear  that  this 
gold  land  of  antiquity  could  neither  have  been  on  the  coast  of  the  Red 
sea  nor  on  that  of  Equatorial  Africa  or  Arabia.  To  what  extent,  how- 
ever, the  Arabians,  especially  the  SabaeaDS,  were  engaged  and  interested 
in  the  trade  with  Ophir,  I  have  shown  in  some  of  my  previous  publica- 
tions, and  it  would  lead  too  far  to  repeat  it  here. 

Summing  up,  we  have  the  following  facts  : — 

(1)  An  inscription  of  undoubtedly  ancient  Semitic  characters. 

(2)  Zinibabye  was  built  at  about  1100  b.c. 

(3)  A  Phoenician  and  Judaic  trade  with  Ophir  is  proved  to  have 
been  in  existence  (to  take  the  narrowest  limits)  between  950  and  850  B.c. 

(4)  Between  600  and  164  b.c.  more  than  a  dozen  reports  referring 
to  Ophir  are  in  existence  in  the  Old  Testament,  and  Ophir  is  used  in 
them  as  a  household  word. 

(5)  The  fact  that  Alexander  found  no  gold-belt  in  India. 

(6)  Herodotus,  during  the  same  period,  describes  furthest  Ethiopia 
as  one  of  the  most  extensive  gold-producing  centres  in  the  ancient  world. 

These  are  the  facts,  and  I  will  on  the  present  occasion  abstain  from 
drawing  more  detailed  conclusions. 

One  thing,  however,  appears  to  me  to  be  established  beyond  doubt, 
through  the  investigations  of  Mauch,  Bent,  and  myself,  viz.  that  the 
territories  known  to-day  as  Southern  Rhodesia  were,  1000  years  before 
the  commencement  of  the  Christian  era,  a  gold-producing  country  of  a 
large  extent,  and  colonized  hy  the  early  Semitic  races  round  the  Bed  Sea, 
viz,  hy  Jews,  Phoenicians,  and  Western  Arabians,  The  Rhodesia  ruins  are 
the  first  discovered  traces  of  an  "  Old  World  '*  civilization  on  the  southern 
hemisphere,  and  they  form,  as  already  Carl  Ritter  expressed  it,  one  of 
the  most  interesting  links  between  ancient  and  modem  geography. 

In  conclusion,  I  may  refer  to  three  old  Portuguese  fortifications 
which  I  found  in  the  northern  part  of  loyanga;  of  one  of  them  I  made 
a  detailed  plan  and  measurements.     The  illustration  of  the  section  of 
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thie  fortification  ehowd  that  these  conBtrtictions  are  totally  different 
from  the  old  Semitic  ruins,  as  well  as  from  the  Monomotapa  Kafir  con- 
«tmction8.  The  existence  of  these  Portngueae  forta* proves  the  correct- 
nees  of  the  old  Portuguese  writers  of  the  sixteenth  and  aeTenteenth 
-century,  who  asserted  that  the  early  Portuguese  dominions  extended 
far  into  the  interior  of  South  Africa  south  of  the  Zambezi. 


Before  the  reading  of  the  paper,  the  PftKsiDEST  said :  We  have  this  evening 
with  U8  an  old  friend,  who  will  uot  read  a  paper  here  for  the  first  time — ^Dr, 
Schlichter.  That  reminds  me  also  how  much  cause  we  have  to  lament  the  loss  of 
Mr.  Theodore  Bent,  and  I  am  glad  to  say  Dr,  Schlichter  has  just  told  me  that,  after 
going  over  the  ground  and  examining  the  ruioa  discovered,  as  you  will  remember, 
hy  Mr.  Bent  not  many  years  ago,  he  can  bear  testimony  to  the  accuracy  of  his 
work,  both  m  regards  observationa  and  meaaurements^  and  I  think  I  am  not  far 
wrong  in  saying  that  it  was  owhig  to  the  interest  that  he  took  in  a  paper  by  Mr. 
Bent  that  Dr.  Schlichter  resolved  to  attempt  to  continue  Ms  work  by  further  exami- 
nations  of  this  country  and  the  interesting  ruins  to  be  found  there.     1  now  call 

— ^*ipon  Dn  Schlichter  to  read  his  paper, 

^K       After  the  readiog  of  the  piper,  the  following  discuaaion  took  place : — 

Mr,  F.  C.  Selous  :  I  am  sure  we  have  all  listened  to  Dr.  Schlicbter's  paper 
with  very  great  interest,  for  it  dealt  with  a  most  fascinating  subject,  namely,  the 
hisiory  of  a  country  which,  having  been  once  developed  to  a  certain  extent  by  one 
of  the  moat  energetic  peoples  of  aucient  times,  subsequently  lapsed  into  a  state  of 
barbarism,  bnt  is  now  again,  thanks  to  the  energy  and  eaterpriso  of  Cecil  Rhodes, 
once  more  on  the  threshold  of  a  further  and  infinitely  greater  development,  I 
have  always  discriminated,  in  speaking  and  writing  of  Rhodesia,  between  the  high 
and  healthy  plateaux  and  the  lowlying  parts  of  the  country  in  the  valleys  of  the 
Zambessi  and  the  Limpopo,  and  I  still  adhere  to  what  I  have  always  said,  that 
these  high  plateaux  are  as  good  a  country  as  is  to  be  found  in  South  Africa. 
Without  taking  the  gold  into  couside ration  at  all,  I  believe  that  these  plateaux  are 
fluitable  for  European  occupation,  and  ]^K)sfiesa  a  climate  in  which  white  men  will 
grow  up  strong  and  healthy,  and  I  therefore  consider  that  these  portions  of 
Ehodesia  have  a  great  future  before  them.  It  would  be  very  presumptuous  on  my 
part,  as  I  have  no  scieatific  knowledge  whatever,  were  1  to  attempt  to  criticiKe  any 
of  Dr.  Schlichter's  views  concerning  the  antiquity  of  the  ancient  ruins  in  Mashona- 
land ;  but  besides  the  ancient  ruins,  he  also  spoke  of  certain  stone  walls,  which 
had   been  built  by  the  Bantu  tribes,  whose  descendants  are  now  living  in  the 

w  country, 

^  Now,  the  two  principal  arts  known  to  the  ancient  psople  appear  to  have  been 
the  art  of  building  walls  of  stone  bricks  carefully  fitted  together  without  mortar, 
and  the  art  of  extracting  gold  from  quartz  reefs,  and  I  think  it  is  generally  con- 
aidered  that  these  two  arts  died  out  in  South-Eaatem  Africa  a  very  long  time  ago, 
at  the  time  when  the  ancient  people  who  first  introduced  them  into  the  country 
are  supposed  to  have  been  swept  off  the  face  of  the  Earth  in  some  catastrophe — 
possibly  a  rising  of  the  aboriginal  racos,  during  which  they  and  their  civilization 
died  together.  But  I  believe  that  there  is  an  intimate  connection  between  the 
Bantu  tribes  now  inhabiting  South-Eaatern  Africa  and  the  ancient  Semitic  people 
who  first  built  temples  and  extracted  gold  from  quartz  in  that  country.  Not  only 
did  the  extraction  of  gold  from  quartz  not  become  a  lost  art  a  very  Jong  time  ago, 
but  we  have  overwhelming  evidence  that  it  has  been  continuaUy  practised  down 
to  quite  recent  times  by  the  Immediate  ancestors  of  the  present  Bintu  tribes,  and 
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was  ODly  discontinued  on  account  of  the  Zulu  invasions  into  Mashonaland,  whieb 
have  taken  place  during  the  present  century.  Old  men  who  accompanied  Umzili- 
gazi  on  his  first  incursion  into  the  country  we  now  call  Ebodesia  about  sixty  years 
ago  have  repeatedly  told  me  that  they  found  the  "  Amaholi,"  as  they  termed  the 
native  inhabitants  of  the  country,  working  in  the  "  amaguti  *' — that  is,  in  the  deep 
holes — the  old  workings  which  have  recently  been  found  by  Europeans  on  qnarta 
reefs  all  over  the  country.  In  1891,  too,  Mr.  Kock,  a  prospector,  found  a  bucket 
and  rope  made  of  "  machabel  *'  bark,  at  the  bottom  of  a  shaft  120  feet  deep  on  a 
reef  near  the  Umzweswi  river.  Articles  made  of  such  perishable  materials  could 
not  have  been  very  old,  and  they  had  obviously  been  used  to  haul  up  quartz  from 
the  bottom  of  the  shaft.  Mr.  Eock  also  found  several  iron  Implements  at  the 
bottom  of  this  shaft,  identical  with  those  used  by  the  natives  of  Mashonaland  al 
the  present  day.  In  1884,  too,  I  visited,  with  Mr.  S.  H.  Edwards,  the  mouth  of 
an  old  shaft  filled  up  with  debris  in  Western  Matabeleland.  By  the  side  of  the 
shaft  was  a  heap  of  quartz,  which  had  evidently  been  burnt  and  stacked  ready 
for  crushing,  and  by  the  side  of  this  heap  of  quartz  lay  several  of  the  hard 
round  stones  with  which  the  natives  used  to  crush  it  before  extracting  the  gold. 
The  burnt  quartz,  after  having  been  broken  into  little  pieces,  was  laid  little 
by  little  on  a  large  fiat  stone,  and  ground  fine  with  a  large  round  stone.  The 
gold  was  then  washed  out  of  it  and  melted  into  small  ingots  in  clay  crucibles^ 
On  opening  up  the  sbaft  I  have  just  spoken  of,  we  foimd  that  in  one  part  the  roof 
had  been  supported  by  stout  poles  of  "  mapani "  wood  (the  common  wood  of  the 
country).  These  poles  I  examined  carefully,  and  found  that  they  all  had  their 
bark  on,  and  showed  no  sign  of  great  age,  and  had,  moreover,  all  been  chopped 
with  the  same  kind  of  narrow-bladed  axes  which  the  natives  use  at  the  present 
time.  In  my  own  mind  I  feel  sure  that  work  at  this  mine,  and  at  others  in  the 
same  district,  only  ceased  about  sixty  years  ago,  when  the  Matabele  first  Invaded 
the  country.  But  the  extraction  of  gold  from  quartz  was  an  industry  carried  on 
in  eastern  Mashonaland  at  a  much  later  date  than  that.  The  testimony  of  Mr. 
Thomas  Baines,  the  well-known  traveller  and  artist,  is  incontestable  on  this  point. 
He  found  the  Mashonas  extracting  gold  from  hard  quartz  reefs  in  the  neighbour- 
hood of  Lo  Magondi's  (about  70  miles  north-west  of  the  present  town  of  Salisbury) 
as  late  as  1870.  You  will  find  a  full  account  of  this  experience  in  Mr.  Baines*s 
book,  the  *  Gold  Regions  of  South-East  Africa.'  To  get  gold-bearing  quartz  from  a 
hard  reef,  the  Mashonas  first  lighted  fires  against  the  hard  rock,  and  then  perhaps 
threw  water  on  it,  and  they  were  then  able  to  pick  out  pieces  with  their  little  axes. 
These  pieces  of  quartz  were  then  stacked  amongst  piles  of  firewood  and  roasted, 
and  afterwards  the  burnt  quartz  was  crushed  and  the  gold  washed  out  of  it.  Thus 
you  will  see  that  the  art  of  extracting  gold  from  quartz,  which  was  first  introduced 
into  South-East  Africa  by  a  people  of  Semitic  race — as  Dr.  Schlichter  considers — 
some  three  thousand  years  ago,  has  endured  in  that  country  until  quite  recent 
times. 

So,  too,  with  the  art  of  building  stone  walls.  That  art  had  gradually  deterio- 
rated from  the  time  of  the  building  of  the  great  temple  of  Zimbabwe,  but  it  was 
only  abandoned  quite  recently.  All  over  Makoni's  and  Mangwendi's  countries, 
there  is  no  doubt  that  the  people  went  on  building  good  stone  walls  round  their 
villages  and  terracing  the  sides  of  some  of  the  hills — their  huts  being  built  on  the 
level  terraces — until,  in  about  1820,  their  territories  were  overrun  by  the  Gaza 
Zulus  imder  Manikos.  They  then  found  out  that  their  walls  were  but  an  ineflicient 
protection  against  their  fierce  and  well-organized  assailants,  and  ho  gradually  gave 
up  building  them.  But  there  is  abundant  evidence — though  it  becomes  every  day 
more  difficult  to  obtain — that  it  was  the  Zulu   and   Swazi  incursions   into    the 
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coimtrieg  lying  between  tbe  Limpopo  and  Ibe  Zambezi  wliich  put  an  end  to  the 
arts  of  wall-building  and  extracting  gold  from  quartz  in  South-East  Africa,  I  have 
a  tbeory  of  my  own  to  account  for  the  close  connection  which  I  believe  un* 
doubtedly  exista  between  the  ancient  Semitic  people  who  built  the  temple  of 
Zimbabwe  and  the  present  Bantu  tribes  living  in  South-Eaat  Africa,  I  imagine 
that  the  ancient  discorerers  of  Mashonaland  came  fmm  some  part  of  Arabia,  They 
were  doubtless  a  race  of  energetic  traders^  and,  after  having  made  their  way  into 
the  iuterior,  must  have  found  the  country  rich  in  gold  and  ivory^ — tbe  two  things 
they  wore  in  search  of.  Having  found  what  they  were  looking  for,  they  probably 
fonned  settlements,  and  these  settlements  probably  endured  a  very  long  time.  But 
there  were  no  P.  and  0<  steamers  in  those  days,  nor  had  tbe  Beira  railway  been 
built,  so  that  travelling  must  have  been  rough  and  uncomfortable,  so  I  should  fancy 
that  tbe  ancient  gold-seekers  took  none  of  their  own  women  with  them  from  Arabia^ 
but  intermarried  very  freely  with  the  aboriginal  black  races  of  South-Eaat  Africa, 
Should  thifl  surmise  be  correct,  there  would,  in  course  of  time,  have  been  a  very 
considerable  infusion  of  Semitic  blood  amongst  the  Bantu  tribes,  though  if  ail  inter- 
counte  after  a  time  came  to  an  end  between  Mashonaland  and  Arabia,  owing  to 
wars  or  levolutioDB,  the  more  cultured  Semitic  people  would  gradually  have  become 
fased  and  lost  amongst  the  more  numerous  aboriginal  races.  That  there  Is  a  strain 
of  some  other  blood  than  the  negro  in  the  Bantu  peoples,  I  feel  sure.  Yon  caunot 
go  into  any  Bantu  village  in  South-East  Africa  without  noticing  the  diSerence  of 
types  amoDgst  the  people.  Some  are  purely  negroid,  with  thick  lips,  broad  Eat 
noses,  and  bent  sMn-bones  ;  whilst  others  have  very  well  formed  heads  and  limbs, 
and  good — even  aquiline — features.  And  I  have  noticed  that  when  you  see  a 
man  in  South-East  Africa  with  good  features,  they  are  usually  correlated  with 
a  light-coloured  skin,  and  1  take  it  that  the  blood  of  the  ancient  Semitic  people 
still  exists  in  a  much  greater  quantity  among  the  Bantu  people  than  is  generally 
anppoBed. 

There  is  not  much  time,  I  am  afraid,  for  any  further  comments.  Coming  to  the 
present  history  of  Mashonaland,  and  to  show  you  how  unreliable  uative  reports  are 
apt  to  be,  I  may  mention  that^  although,  according  to  Dr,  Schlichler,  Ilerr  Mauch 
was  told  by  Matoko*a  people  in  1870  that  they  had  only  lately  invaded  the  country 
in  which  they  were  then  living,  and  had  migrated  from  the  north-west,  they  told 
me  quite  a  different  story  in  1890,  In  that  year  I  visited  Matoko,  on  behalf  of  the 
British  South  Africa  Company,  and  had  many  long  conversations  with  him  and 
his  sons,  and  also  with  many  of  the  elders  of  his  people.  They  all  toJd  me  that 
they  and  their  people  had  been  living  in  the  country— the  same  district  where 
Mauch  found  them— from  time  immemorial,  and  pointed  out  to  me  tbe  aitea  of 
many  old  villages,  from  which  their  people  had  been  driven  by  the  Abagaza  under 
their  chief  Manrkos,  in  the  early  part  of  this  century.  Now,  which  version  is 
correct  ?  Personally,  I  am  sure  that  that  told  t<3  me  is,  as  there  are  a  great  many  facta 
which  corroborate  it.  I  quite  agree  with  Dr.  Schlichter  that  the  Mambujaa  (Moto- 
ko*s  people)  are,  in  physical  and  general  appearance,  a  much  finer  people  than  the 
generality  of  the  tribes  living  in  Mashonaland ;  but  1  dou^t  think  wiUi  him  that 
they  are  a  different  race  of  people.  Their  language  is  the  same  as  that  si>oken  by 
all  the  non-Ztilti  j^eoplea  of  South-East  Africa,  or,  rather,  it  is  one  of  the  many 
dialects  of  one  main  language ;  nor  do  they  dress  differently  or  use  dififerent  arms. 
X  look  upon  them  as  one  of  the  many  small  tribes  now  known  generically  as  Ma* 
shonas ;  but  as  they  were  never  actually  conquered  and  habitually  tyrannised  over 
by  any  Zulu  tribe,  they  have  maintained  all  their  old  customs  intact,  and  their 
independence  of  bearing. 

Br.  Schlichter  mentioned  that  Matoko'a  people  did  not  take  part  in  the  recent 
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rebellioD  agaiDBt  the  white  people.  But  to  this  they  were  not  singulari  for  nolle  of 
the  Mashonas  living  to  the  souih  and  south-east  of  Matabeleland,  that  ia,  Gutti'a 
people  or  the  tribte  ruled  over  by  Chibi^  Chilimaozi,  and  several  other  chiefe,  took 
any  part  in  the  rebellion,  e:tcept  to  actively  assist  the  whites  against  the  Matabele. 
I  remember  the  Rev.  Mr,  Hackenzie,  when  speaking  of  the  rebellion,  said  that 
the  Ma&honas  mast  have  been  mofit  brutally  treated  by  the  British  South  Africa 
Company,  to  prefer  the  rule  of  the  Matabele  to  that  of  the  whites;  but  Mr, 
Mackenzie  could  never  have  been  correctly  informed  about  the  whole  history  of 
the  rebellion,  or  he  would  have  known  that  the  greater  part  of  the  Mashonas  who 
rebelled — the  people  of  Makoni  and  Mangwendi,  for  instance — had  never  had  any* 
thing  to  do  with  the  Matabele,  whilst  all  thoae  Mashooa  tribes  which,  having  lived 
along  the  southern  and  south-eastern  border  of  Matabeleland,  had  been  constantly 
subject  to  the  grioding  tyranny  of  the  Matabele,  not  only  did  not  join  with  that 
tribe  against  the  white  men,  but  gave  their  active  afiaistauce  to  the  latter.  Neither 
did  the  MakatakaB  join  the  Matabele  in  the  late  rebellion,  thus  showing  that,  like 
many  of  the  Mashona  tribes,  they  preferred  the  rule  of  the  white  men  to  that  of 
Lobengula,  I  will  not  now  say  anything  more,  as  it  is  gettiog  so  late^  and  there 
are  otheth  who  may  wish  to  take  part  in  the  discusaiou. 

Mr.  KAVEKSTEtir :  It  is  so  very  late,  and  this  is  so  complicated  a  question,  that 
I  must  confine  my  remarks  to  a  very  few  words.  Dr,  Schlichter  has  placed  so 
many  interesting  facts  before  us,  that  I  am  sure  none  of  us  will  go  home  without 
having  learned  so  me  thing.  When  these  ruins  were  first  heard  of  three  hundred 
years  ago,  the  Portuguese  at  once  jumped  to  the  conclusion  that  this  must  bo 
Ophir,  and  it  must  be  a  source  of  tsatisfaction  to  the  Bptrite  of  De  Barroa  and  others 
to  have  their  views  so  confirmed.  I  will  only  say  to-night  we  ought  to  be 
•cautious,  for  this  question  of  Ophir  haa  already  given  us  a  lot  of  trouble,  and  it  la 
likely  to  give  more.  1  certainly  hope  that,  so  far  as  Rhodesia  is  concerned,  all 
expectations  may  be  realized ;  but  as  for  the  identification  of  the  ruins,  that  is 
quite  a  different  matter.  It  cannot  matter  the  least  to  Mr.  Bhodes,  or  any  one 
else,  whether  this  is  the  genuine  Ophir  or  not,  ao  long  as  the  gold  is  genuine.  I 
will  only  add  that  1  believe  we  are  a  little  tash  in  jumping  to  the  conclusion  that 
a  Semitic  people  must  have  built  those  prehistoric  structures.  The  temples,  no 
•doubt,  pointed  to  sun-worehip  and  the  worship  of  the  linga,  and  such  temples,  no 
doubt,  are  common  enough  in  Southern  Arabia^  but  they  are  also  common  to  other 
parts  of  the  world — 'they  are  common  more  especially  ia  India,  and  I  should  like 
to  Bee  the  claims  of  India  properly  considered  in  this  respect. 

We  know  that  succeeding  waves  of  civilixatiou  swept  across  Africa*  We  know 
there  was  a  tSemitic  wave  in  Africa ;  Abyssinia  proves  this,  and  if  that  country  is 
not  wholly  Semitic,  the  traces  of  Semitic  influence  are  theri^  and  extend  far 
beyond.  But  down  the  East  Coast,  the  people  of  India  were  certainly  before  the 
Arabs,  and  so  were  the  Malays.  We  have  the  Malays  in  Madagascar,  although 
I  don't  suggest  that  thyy  were  the  buUders,  but  why  not  the  Indians?  We 
know»  as  a  fact,  that  the  Indians  bad  an  earlier  and  better  knowledge  of  the 
Indian  ocean  and  the  East  Coast  of  Africa  than  either  the  Greeks  or  Itomans  or 
Arabs.  The  Indians  bad  very  ancient  maps,  the  information  on  which  has  been 
used  by  the  Arabs.  They  had  namea  for  islands  which  were  only  known  to  the 
Arabs  by  report. 

Colonel  Sir  Thomas  Uoldicu  :  It  ia  much  toD  late  to  enter  into  any  lengthened 
discuBsion.  There  is,  however,  one  question  I  should  like  to  ask^Why  should 
India  be  condemned  as  a  country  that  holds  no  gold?  I  have  a  good  many 
friends  who  have  reason  to  hope  otherwise,  and  who  will  consider  this  a  mo4it 
disturbing  assertion,     We  know  that   one  of  the  great  diGBculties  with 
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gold*miniDg  operations  in  India  bave  to  contend^  h  tlmt  there  are  ancieot  ^ork- 
ingB  in  India  in  the  Wynaad,  in  the  Kolar  district,  Mysore,  and  in  the  basm  of 
-the  Mahanuddy  river,  and  that  these  workings  are  driven  ho  deep  that  it  is  difficult 
to  drive  any  further. 

Out  of  them  an  immense  amount  of  gold  must  at  one  time  or  another  hare 
been  extracted,  and  I  believe  myself  that  even  before  the  days  of  Alexander, 
to  which  Dr.  Schlichter  referred,  gold  was  largely  found  and  uaed  in  India.  I 
believe,  in  fact^  although  no  statement  as  to  the  existence  of  gold  is  made  by  any 
of  Alexander's  historians,  yet  that  I  am  geologically  correct  in  saying  every  single 
river  in  the  Punjab  holds  gold,  except  perhapa  the  Beas.* 

Dr.  Schlichter  :  It  ia  too  late  to  enter  into  any  details  now,  and  I  will  only 
say  a  few  words.  Mr.  Solous  i»  perfectly  correct,  I  was  surprised,  and  did  not  first 
believe  it  possible,  that  there  could  be  so  striking  a  diflference  between  the  Semitic 
and  the  purely  African  types.  It  is  astonishing  to  see  two  distinct  types*,  the 
Semitic  and  the  African,  in  the  same  village.  With  regard  to  the  burnt  qaarts 
crushiogs,  I  have  seen  them  in  various  placea  la  Northern  Manica,  and  ao  I  can 


*  Had  there  been  lime  I  shoitld  have  lUced  to  add  the  following  remarks  to  the 


**  The  eyidcfices  that  exist  of  the  mediieval  oocupation  of  countries  lying  between 
India  and  Africa  by  Arabs  seem  rather  to  support  Dr,  Schlicbter's  contention  tiiat 
the  African  niLQ«  are  of  Arabic  or  Semitic  ririgin.  Although  I  have  eoino  acroab 
no  traces  of  Anib  ucfujmtion  on  the  ooastfl  of  Persia,  or  in  Makian,  that  ure  dearUj  prc- 
Muhammt-dati,  it  is  hiatoricully  certttia  tbat  the  Araba  were  preaent  in  large  numbera» 
boil]  in  Sifltan  and  Makrun  (probably  aUc»  in  ludid)  long  bi^fore  thcur  invauion  of  Sind, 
which  took  place  early  in  the  eighth  century  a.d.  It  was  tho  Arab  governor  of 
Makran  who  helped  Mahomed  Eas-sim  ttimugh  that  country  to  the  Indiun  frontier,  so 
that  the  Arabe  were  probatily  dominant  there  by  the  end  of  tlie  seventh  crntury.  A 
prominent  feature  of  that  invaaion  was  the  support  of  the  inviiding  army  by  tho  fleet, 
which  conveyed  the  engines  of  war  to  be  used  ngaiaat  the  walls  of  Debal  in  the  Indian 
delta.  The  existence  of  etich  a  fleet  implies  that  the  Arabs  had  long  been  navigators 
of  the  Eastern  seas  before  that  time;  iudei^cl,  wo  must  reckon  many  oentunea  to  be 
necessary  for  the  develupment  of  a  fleet  of  that  nature.  Nor  %s  there  any  reason  to 
suppose  thnt  the  Arabs  were  not  ii.-*  eiirly  navigritora  as  the  PhoBniciana  (who  appear 
to  have  originated  on  the  coast  of  Aralik)  or  the  Greeks.  By  tho  lime  tbat  Vhsoo  da 
-l^rama  rounded  the  Capo,  the  Arabs  were  able  to  take  latitude  observatious  by  using 
the  astroltiki,  and  could  get  Iheir  longitude  from  ohaervations  of  Um  moon's  eclipse, 
and  tbey  bad  learnt  ibe  use  of  tbe  eumpass  from  tho  Chinese,  whilst  tbey  npparently 
borrowed  their  system  of  nottitton  from  India.  I  have  always  auapected  Vuwsco  da  Gama 
of  having  trusted  entirely  Uj  Arab  pilots  to  find  his  way  to  India,  Thut  the  Araba 
were  the  tirst  iiatrouomers  and  the  earliest  navigators  is,  I  think,  also  supported  by  the 
fact  tijiit  all  the  early  ocoan-go'mg  ship^s  of  Enro^w  were  built  on  the  lines  of  tho  Arab 
*  buggttlow  ; '  many  of  our  naval  terms  are  Arabic  (such  as  *  admiral,'  *  bargCj'  *  dinghy/ 
^  and  even  'jolty-boat*),  and  tbe  names  of  tho  constellations  are  alao  Artibic.    If  tho 

'  Arobs  were  not  the  first  navigators,  they  obvioualy  invented  Iheir  own  system  of  naviga- 

tion, and  borrowed  it  from  nn  one.    There  is  aheolutely  no  evidence  that  I  know  of 
I  supporting  tlie  idea  that  the  Indiana  crossed  to  Africa  from  India.    The  Aryans  never 

;  were  sailors.    The  Dravidians  (eotably  tlie  Telingas)  certainly  wore,  but  they  wont 

I  eastward  to  Burmah  and  the  straits,  and  formed  settlements  there,  and  out  in  the  west. 

On  the  other  band,  tlie  position  of  the  coast  Arab  otty  «f  Tiz,  iu  Makrau  (which  I  have 
'  «-'xplored),  and  of  others  on  the  south  coast  of  Arabia,  almost  proves  tho  existence  of  a 

j  very  ancient  tmde  along  the  east  coast  of  Africa,  a  theory  which  is  certainly  stroDgly 

^^      supported  by  the  evidence  of  tho  *  Periplua  of  the  Erythrcoan  bea,'  which  is  supposed  to 
^k    have  been  written  Ave  centuries  before  the  rise  of  the  prophet  in  Arabia."— T.  H.  H. 
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fulljf  corroborate  what  Mr.  Selous  states.  As  far  as  the  mixed  races  are  concerned^ 
it  is  a  question  difficult  to  decide,  as  also  the  question  of  the  connection  between 
the  Mashonas  and  Matokos,  and  I  hope  Mr.  Selous  will  kindly  excuse  my  not 
going  into  this  complicated  question  now,  owing  to  want  of  time.  Mr.  Bayenstein 
has  correctly  pointed  out  that  there  was  always  an  Arabian  intercourse  with 
East  Africa,  but  I  think  he  is  not  quite  correct  in  saying  the  old  Arabian  wiitera- 
do  not  refer  to  Ophir.  For  instance,  I  think  Masudi,  one  of  the  oldest  Arabian 
writers  in  the  ninth  or  tenth  century,  distinctly  mentions  South-East  Africa  and 
Sofala  or  Sophara. 

As  far  as  the  Indians  are  concerned,  I  doubt  whether  they  navigated  the 
Indian  ocean  further  than  the  coast  of  Arabia.  There  is  no  record  before  Hippalus 
that  any  one  crossed  the  ocean. 

I  have  no  desire  to  force  Ophir  into  Africa,  but  I  have  overwhelming  evidenoe,. 
so  far  as  I  can  see,  against  India,  and  I  can  assure  Sir  Thomas  Holdich  that  I  have 
studied  all  the  reports  carefully.  I  have  come  to  the  conclusion  that  all  the  argu- 
ments are  in  favour  of  Africa  and  against  India.  Of  course  there  remains  a  third 
factor,  i.e.  that  Ophir  was  an  emporium  in  the  vicinity  of  the  Red  Sea,  where  the 
commerce  all  flowed  together.  Against  that  we  have  the  distinct  words  of  the  Old 
Testament  that  it  was  a  long  sea-navigation.  I  hope  these  arguments  will  be 
discussed  fully  at  some  time,  and  if  I  have  contributed  something  towards 
bringing  the  question  of  Ophir  on  to  a  scientific  basis,  I  shall  be  glad. 

The  President  :  This  is  not  the  first  time  that  Dr.  Schlichter  has  addressed  us. 
He  read  a  very  interesting  paper  on  the  names  given  by  Ptolemy  on  the  East 
Coast  of  Africa,  which  led  to  an  animated  discussion  not  a  great  many  years 
ago,  and  Fellows  of  this  Society  will  have  seen  his  writings  in  the  Journal,  and 
that  he  has  paid  great  attention,  not  only  to  comparative  geography,  but  also  to 
the  photographing  of  lunar  distances,  which  I  believe  he  has  had  opportunities  of 
practising  himself  lately. 

I  am  sure,  as  there  is  no  longer  any  time  to  discuFS  the  question  of  Ophir,  you 
will  wish  me  to  convey  to  Dr.  Schlichter  your  unanimous  vote  of  thanks  for  his 
very  interesting  paper  and  for  the  illustrations  he  has  shown  us. 


THE   INFLUENCE  OF   THE   'TRAVELS  OF  MARCO   POLO'  ON 
JACOBO  GASTALDrS  MAPS  OF  ASIA. 

By  Baron  A.  E.  NORDENSKJOLD. 

At  present  about  eighty  more  or  less  reliable  ancient  manuscripts  are 
extant  of  the  *  Travels  of  Marco  Polo,'  these  being  in  Latin,  Italian,  or 
French,  and  since  1477  numerous  editions  of  the  work  have  been  issued 
in  most  of  the  civilized  languages  of  Europe. 

Under  such  circumstances,  it  might  well  be  imagined  that  the 
description  of  these  travels  would  have  exercised  considerable  influence 
on  the  development  of  cartography,  and  that  both  baud-drawn  and 
printed  maps  of  the  travels  and  discoveries  of  Marco  Polo  would 
accompany  the  many  manuscripts  and  printed  editions.  This,  bowevepy 
is  not  the  case,  even  if  some  names,  mentioned  by  Marco  Polo,  or  some 
specially  attractive  inscriptions  from  the  *  Travels  *  bad  crept  into  some 
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of  the  mapa  of  the  fourteentb,  fifteenth,  and  sixteenth  centuriee  j  e.g>  i» 
Atlas  Catalan e,  in  Fra  Macro's  planisphere,  in  some  of  '  Tabnlaa  Xovte,'' 
in  the  Italian  edition  of  Ptolemy,  which  waa  published  in  Veuetiain 
1M8.  At  all  events,  neither  Ramasio,  Zuria,  Baldelli,  Biirek,  Ynle» 
nor,  as  far  as  I  know,  any  other  of  the  many  learned  men  who  have 
devoted  their  attention  to  the  discoveries  of  Marco  Polo,  have  been 
able  to  refer  to  any  maps  in  which  all  or  almost  all  those  plaoes  men> 
tioned  by  Marco  Polo  are  given. 

All  friends  of  the  history  of  geography  will  therefore  be  glad  to 
hear  that  such  an  atlas  from  the  middle  of  the  sixteenth  centnry  really 
does  exist,  viz.  Gaataldi*s  *  Prima,  seoonda  e  terza  parte  deir  Asia/ 

These  maps  have  certainly  been  cited  now  and  again,  e.g.  m  Carlo 
Castellani^s  *  Catalogo  delle  opera  Geographiohe  del  Collegio  Romano  * 
(Boma,  1876),  in  *  Catalogue  of  the  Maps  in  the  British  Mnseam,^  1885, 
in  •  Facsimile  Atlas  and  Peri  plus,'  and  in  the  last-mentioned  work  they 
are  carefiilly  reproduced  in  phototype,  but  hitherto  their  signi^cance 
as  regards  the  Marco  Polo  investigations  has  been  completely  ignored. 

From  the  original  at  present  in  my  collection  I  here  reproduce  in 
zincotype  the  complete  title-vignettes  of  the  maps.*  They  are  beautiful 
copper-plates,  rich  in  names.  The  size  of  the  originals  is :  Tabula 
liriraa  deir  Asia,  0^733  x  0*430 ;  Tabula  eecondadelP  Asia,  0-746  x  0*475  ; 
and  Tabula  terza  dell'  Asia,  0-733  x  0-635.  This  last-mentioned  leaf 
consists  of  two  connected  parte,  the  upper  being  Q"733  x  0  479,  the 
lower  0*733  x  0'156,  all  in  metres.  These  maps  are  all  reproduced  in 
'Periplus,*  Plates  LIV,,  LV.,  and  LVL*  almost  in  full  size* 

There  are  two  specially  printed  leaves  which  belong  to  the  two- 
maps  first  mentioned,  viz. — 

(1)  **  I  nomi  antichi  et  modern!  della  prima  parte  della  Asia  .  .  .  de  Giacobo  de 
Gastaidi  t  Pi  union  teee  Coaroografo,"  Beneath:  *'^Iii  VeDttia  IfiGl.  Con  gratia  et 
privUegio  deir  Illufitriss,  Beoato  di  Yenetia  per  Anni  15.*'  Ooe  leaf  In  folio.  Sm» 
in  metres  of  the  text,  0^3[K)  x  0-293. 

(2)  **  I  nomi  antichi  et  moderni  della  seeonda  parte  dell*  Asia  Di  Giacomo  di 
Caataldi  Pmmoateae  Coamographo  in  VeueUa  1564/*  Beaeath :  ^'  Ck>n  gratia  et 
pririlegio  del  Summo  Pontifico  Papa  Pio  quarto  per  Anni  X.  Et  dal  Serenisiimo 
Senate  di  Venetia  per  Anni  XV.*'  One  leaf  in  folio.  Size  in  metres  of  the  text, 
O409  X  0-282. 

*  As  IB  iifiuttlty  tho  case  with  Itali&n  mapa  eDpured  in  cupper  uf  the  sixteenth 
oentuT}.%  it  is  prohuble  that  these  mapa  were  i%lmo«t  eitDultaDcously  engraved  on  eiipper 
Bevend  timeu.  At  uny  nite,  in  *  Mamio  and  Promis  Notizie  di  Jacopo  Gastaldi  *  (**Atti 
della  E,  Accademiu  delk  Science  di  Torino/*  vol.  xvi.  1881),  an  edition  of  *Il  disegno 
deUn  prima  parte  deir  Asia  1559,  Fabio  Licioio  f,'  jb  cite<l»  This  edition,  or  tmpre*- 
aion^  which  in  all  probability  diflera  but  slightly  from  tho  priai  of  156U  I  have 


t  As  will  be  ob^erv^d,  Gitstaldrs  Christian  and  snniame  are  both  written  ditfercntf 
in  these  oopiea.  The  learned  coamograpber  can  therefore  scarcely  have  himself  snper- 
Intunded  the  reprodnotron  of  his  work  by  the  pr  in  ling-press,  or  else,  like  00  many 
learned  and  other  men  from  the  fifu-euLh  nnd  aixteenth  centuiies,  felt  indifierenl  aa 
rei?iud«  the  orihogfaphy  of  his  own  name. 
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To  the  third  map  there  is  no  special  leaf  with  "nomi  antichi  e 
modemi.'*  Instead  there  is  a  short  list  of  names  printed  on  the  right 
margin  of  the  map.  The  list  of  names  embraces  but  a  small  number 
of  the  names  given  in  the  maps,  viz.  only  those  names  of  the  day  for 
which  Gastaldi  believed  he  could  refer  to  synonyms  in  Ptolemy, 
Pliny,  SolinuB,  etc.  Among  modem  names  occurring  in  them  and  iden- 
tified with  names  in  classical  works,  as  instances  let  me  cite  Scutari 
Volga,  Don,  Bachu,  Lassa,  Buccara,  Cabul,  Guzarate,  Aden,  Decan 
Altay,  etc. 

In  his  three  maps  Gastaldi  presents  us  with  the  first  maps  of  that 
part  of  Asia  that  is  south  of  Siberia.  They  are  rich  in  names,  and  evi- 
<iently  founded  on  real  observations,  though  the  observations  are  often 
incorrectly  interpreted.  It  forms  a  worthy  sidepiece  to  Gastaldi's  monu- 
mental map  of  Africa  of  1564,  drawn  on  eight  leaves  (compare  '  Periplus, 
p.  130  and  Plate  XL VI.),  which  has  been  equally  ignored  by  the  investi- 
gators of  the  cartographical  history  of  Africa  as  those  maps  which  I 
am  now  discussing. 

In  '  Asia '  the  names  along  the  coast  and  on  the  islands  are  taken 
from  the  Portulans  and  the  voyages  of  discovery  made  by  the  Portu- 
guese and  Spaniards  during  the  earlier  part  of  the  sixteenth  century. 
The  names  quoted  by  Marco  Polo  occur  here,  though  with  several 
exceptions.  But  in  the  interior  of  Asia,  from  Mesopotamia  to  the 
Pacific,  we  find  almost  all  those  names  which  are  used  in  the  descrip- 
tion of  Marco  Polo's  travels,  and  with  an  orthography  which,  barring 
some  few  systematic  alterations,  is  identical  with  that  used  in  Eamusio's 
celebrated  'Delle  Navigationi  e  Viaggi.'  One  preface  written  by 
Ramusio  for  this  work  is  dated  1553.  The  second  part,  in  which  an 
account  is  given  of  Polo's  travels,  was  first  printed  in  1559.  I  have 
used  the  edition,  *  Venetia,  Apresso  T.  Giunti,  1583.' 

In  the  following  table  (p.  402)  I  submit  a  comparison  between  the 
names  of  j)laces  in  Gastaldi's  map  and  in  the  account  of  Polo's  travels, 
according  to  the  text  of  Kamusio.  So  as  to  extend  the  comparison  to 
other  original  documents  concerning  Marco  Polo,  I  must  refer  the  reader 
to  "  Variantes  et  tableau  comparatif  des  noms  propres  et  des  nonis  des 
lieux;  cit^s  dans  les  Voyages  de  Marco  Polo,"  inserted  pp.  533-552 
in  Malte-Brun,  '  Recueil  de  Voyages  et  de  Memoires  publie  par  la 
Societ6  de  Geographic,'  i.  ('Voyages  de  Marco  Polo:'  Paris,  1827). 
In  this  **  tableau,"  all  proper  names  from  eleven  different  manuscripts 
are  given.  The  difference  of  orthography  is  not  very  striking.  Not 
one  of  the  manuscripts  here  compared,  whether  in  Latin,  French,  or 
Italian,  so  entirely  coincides  with  Gastaldi's  maps  as  the  text  published 
by  Ramusio. 
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Table  of  Geographical  Names. 


Ga8taldi*8 

Balaxan 

Badagsan 

*  Marix>  Polo.' 

*  Asia: 

Cheamur 

Cbesmur 

Soldadia* 

Soldaia 

Malabar 

Malabar 

Bolgara 

Bulgar 

Dely 

Delli 

Assara 

Sara 

CoDsalmi 

Oucbacha 

OrmuB 

Ormua 

Bocara 

Buccara 

Cobinam 

Cobinan 

Tripoli 

Tripoli 

Timochaim 

Timocban 

ClemoDfu 

Damasco 

Damasobo 

Corazan 

Corasan 

Sapurgaa 

Sapurgan 

Armenia  minoro 

Armenia 

BaUcb 

Balcb 

Armenia  maggiore 

Thaicau 

Qiazza 

Liiazo 

Scassem 

Cogno 

Cogna 

Balaxiam  (quiui  si 

(qui    86    trouano    i 

Oayssaria 

Caraisar 

.    .    .    trouano 

balassi) 

Sevasta 

Seuastro 

quelle  pietre  pre- 

ArciDgan 

ArzingAD 

tiose,  cbe  si  chia- 

Argiron 

Erzerum  ? 

mano  Balassi)  § 

Darzizi 

Bascia 

Basiar 

Paipurth 

Baiburt 

Vochan 

Zorzania 

Giorgiani  Ilegi 

Pamer  pianura 

TrabiBonda 

Trebesonda 

Beloro 

Tauris 

Tauris 

i  Cascar 

Cascar 

Mar  Maggiore 

Mar  Maggiore 

Samarcban 

Samarcband 

Abaccu  t 

Mare  de  Bacu 

Carcban 

larcbeu 

Gelucbalat 

Cotam 

Cotan 

TifliB 

Tiflis 

Peym 

Poiu 

Moxul 

Mosul 

Ciarcian 

Ciarcian 

Mus 

Mus 

Lop 

Lop 

Meriiin 

Merdin 

Ouchah 

Baldacb       overo 

Bagdet 

Taoguth 

Tangut 

Bagadet 

Sacbion 

Sacbion 

Babilonia 

HabiloDia 

Cbamul 

Camul 

BaL^ara  J 

lUeara 

Coiuchitalas 

C'bincbitalas 

Ja^di 

Jessed  ? 

Succuir  (si  truoua 

CbiermaiQ 

Cbirman 

Reubarbaro  per- 

il  vero  riobarbaro) 

Camandu 

fetiiesimo  .  .  .) 

Keubarle 

Campion 

Canpioi) 

*  Siuno  annmun  gtH^gmpbical  names,  as  also  names  of  places  beyond  tlje  boundaries 
of  (vastaldi's  map,  are  omitted. 

t  Four  of  the  rivers  givt-n  by  Marco  Pi>lo  as  falling  into  Maie  dv  Bacu  (Herdil 
lieicbon.  Cur.  Araz)  aio  not  discoverable  in  Gastaldi'b  map  ^ith  those  names.  More 
nxvut  ^ou^ces  have  evidenily  bten  accessible  to  the  cosmoprapht-r. 

X  The  names  of  the  six  kingdoms  into  which,  accor«!in.ir  to  Marco  Polo,  Persia  was 
divide!,  arc  here  omitted.  Probably  Ciastaldi  deemed  they  belouged  to  a  time  long 
aince  disapjH*areil. 

§  I  here  cite  only  a  few  of  the  many  de^criptive  legends  whi.'h  oocur  in  the  map*, 
and  are  borrowed  from  the  account  of  Marco  Polo's  trdvols. 
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Ezina 

Ezina 

i 

Gianglu 

Gianglu 

Carchoran 

Garacoran  (in 

three 

Giangli 

Giangli 

places) 

Tudinfu 

Tudinfu 

Altay 

Monti  Altai 

Singuimatu 

Singuimatu 

Bargu 

Barcu 

Goiganzu 

Goiganzu 

Erginul  (in  questa  Erginul  (qui 

nasce 

Quanzu 

Guanzu 

contratasitnioua 

il  vero  muscio) 

Paughin 

Paughin 

il  piu   nobile  e 

Gaim 

fino  muscio) 

Tiugni 

Tingui 

Singui(Jui8itrou- 

Singui  (qui  ui 

.  sono 

Gingui 

ano  molti  buoi 

buoi    grandissimi 

Jangui 

paluatichi         il 

come  Elefanti) 

Nanghin 

Kangui 

quail  soDO  della 

Saianfu 

Saianfu 

grandezza  quasi 

Quian 

Quian 

degl' Elephant!) 

Gayngui 

Egrigaia 

Agrigaia 

Gianghianfu 

Ginghianfu 

Calacia 

Calatia 

Tinguigui 

Tinguigui 

Tendac 

Tendich 

Vguiu 

Vguy 

Cianganor 

Sianganor 

Quinsay 

Quinsay 

Xandu 

Xandu 

Tapinzu 

Tapinzu 

Cambala 

Ganbalu 

Geogui 

Zengiu 

Ungut 

Zengian 

Zangia 

Taigu 

Taidu 

Goncha 

Fulisangan 

Puluisangu 

Fugiu 

Fungui 

Gouza 

Gouza 

Gieza 

Tainfu 

Tainfu 

Quelinfu 

Quelinfu 

Pianfu 

Painfu 

Unguem 

Unguen 

Taigin 

Taigin 

Gangiu 

Gangiu 

Oaramoran 

Coromoran 

Zaithum 

Zaiton 

Gacianfn 

Cacinfu 

Zlpangu 

Giapan 

<2uen8anfu 

Quensaufu 

Zorza 

Oataio 

Cataio 

Mare  detto  Gin 

Mare  della  Ghina 

Mangl 

Mangi 

Gheinan 

Gheinam 

Sindinfu 

Sindinfu 

Ziamba 

Thebeth 

Tebet 

Giaua 

Giava 

Gaindu 

Caindu 

Sandur 

Sondaru 

Oaraian 

Garaia 

Gondur 

Gondur 

Jaci 

Jacy 

Lochac 

Carazan  (Nascono 

Carazan  (.  .  . 

qui  ui 

i  Pentan 

in  questi   paesi 

sono  serpe' 

gran- 

Malaiur 

grandissimi  ser- 

disime .  .  .] 

\ 

Felech 

Felech 

pent!,  etc.). 

Basma 

Basma 

Vociam 

Vociam 

Samara 

Simara 

Mien 

Mein 

Dragoian 

Dragoian 

Bangala 

Bengala 

Lambri 

Lambri 

Oangigu 

CiDgigu 

,  Fanfur 

Farsur 

Amu 

1  Nocueran 

Nocueran 

Tholoman 

Toloma 

,  Angaman 

Angaman 

Gintigui 

Cintinguy 

1  Zeilan 

Zeilan 

Sidinfu 

Sindinfu 

Malabar 

Malabar 

Gingui 

Gingui 

Murphili      ouero 

Pazonfu 

Pazanfu 

Monsul 

2  E  2 
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Lac  ouero  Loac  e 

Ghesmacoran 

Ghichmecran 

Lar» 

Soocotera 

Zocotora 

Gael 

Galle 

,  Abaacia 

Ck)ulam 

Gouian 

Adem 

Adem 

Gumari 

Gomari 

Escier 

Giizerat 

Guzzarate 

Dnlfar 

Dolfar 

Ganam 

Galaiati 

Calayate 

Gambaia 

Gambaia 

Seruenath  (Seme- 

Samnat 

nath) 

The  above  list  of  names  includes  almost  all  the  names  of  places  in 
Bamnsio's  *  Marco  Polo '  of  those  regions  embraced  by  Gastaldi's  maps,  as 
also  the  corresponding  denominations  of  Gastaldi^s  atlas,  as  far  as  I  could 
find  them  out.  As  is  obvious,  the  agreement  is  so  complete,  with  but 
few  exceptions,  that  there  can  be  no  doubt  that  the  atlas,  as  regards 
Central  Asia  and  China,  is  either  directly  founded  on  Bamusio's  edition 
of '  Marco  Polo,'  which  was  printed  but  a  few  years  previous  to  that  with 
which  the  maps,  or  rather  the  copper-plates  thereof  are  dated,  or  else 
that  both  works  are  founded  on  a  common  older  original  document.  The 
latter  theory  seems  more  probable  to  me.  In  its  favour  there  are  the 
many  names  not  to  be  found  in  Bamusio.  Bamusio  gives  also  (ii., 
folio  1 8a)  from  a  manuscript  of  Albufeda  (Signor  Abilfada  Ismael),  the 
geographical  longitude  and  latitude  of  thirty-one  places,  of  which  many 
occur  on  the  maps  in  question,  but  in  very  different  spots  from  that 
demanded  by  Albufeda's  determinations  of  their  positions.  Qastaldi 
has  chiefly  consulted  other,  probably  later,  sources  for  his  fine  drawing, 
so  rich  in  names,  of  Arabia  and  the  Indian  peninsula,  as  also  for  the 
sketch  of  the  archipelago  of  Eastern  Asia,  and  this  is  a  pi  oof  of  how 
difficult  it  then  was  for  a  cosmographer  to  bring  about  auy  agreement 
between  Ptolemy's  maps  of  South-Eastern  Asia,  the  accounts  of  Marco 
Polo,  and  the  "  modern  "  discoveries,  a  difficulty  which  even  now  is 
scarcely  entirely  overcome. 

When  studying  these  maps,  it  must  not  be  overlooked  that  only  a  small 
portion  of  the  names  of  places  are  to  be  found  in  Marco  Polo,  and  that 
those  parts  of  Asia  which  are  not  touched  on  in  the  account  of  his  travel^*, 
are  as  rich  in  names  as  the  rest  of  the  maps.     All  names,  however,  keep 


♦  The  names  Loac,  Murfili,  rontam  I  have  been  unable  to  discover  in  Gastuldi's 
maps,  but  thoy  occur,  as  also  sumo  few  others  from  Marco  Polo,  in  '  Tabula  modetna 
IndiaB  Orientalis'  and  'Tabula  Superiuris  India)  et  Tartariao  Majoris;*  in  Ptolemy, 
*  Argeutorati  *  (1522)  (Facsimile  Atlas,  Figs.  62  and  (>3,  pp.  91)  and  101).  In  aomo 
other  older  maps  these  name.-*,  or  variations  thereof,  are  uUoto  be  found,  more  especially 
Murfili.  The  reason  why  this  placo  has  attracted  more  attention  than  others  is 
doubtless  owing  to  the  tale  of  Murfili  biriug  so  rich  in  diamondy.  and  the  manner  of 
collecting  these  stones  from  inaccessible  abysses  by  throwing  down  piece:*  of  meat  Uy 
which  the  diamonds  become  attached,  and  which  were  fetched  up  by  large  birds  of 
prey.  In  all  probability  Gastaldi  has  ascertained  that  the  account  was  pure  fiction,  and 
therefore  omitted  to  put  down  the  formerly  popular  nnme  on  his  map. 
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precisely  the  same  style  of  orthography.  For  the  most  part  they  retain 
the  decided  local  stamp  of  the  Tarious  countries.  Many  occur  for  the 
first  time  in  cartography,  and  not  a  few  are  easily  identified  as  names 
existing  on  the  maps  of  the  present  day. 

A  remarkable  circumstance  is  that  Lake  Aral  is  neither  mentioned 
by  Marco  Polo  nor  entered  on  Gastaldi's  map,  if  this  great  lake  he  not 
tneant  by  a  very  small  lake,  Salima  lago,  placed  east  of  the  Caspian,  and 
by  the  river  t'hesel  (present  Kizil  ?)  connected  with  that  sea. 

Farther  to  the  south  tbere  is  a  large  river  system  mapped  out, 
formed  by  Abia,  Amu,  and  several  other  branches  of  a  river,  which. 
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after  having  become  united^  is  called  Abiamn,  and  discharges  itself  into 
the  Caspian.  This  is  probably  the  first  time  that  the  river  Amu  (Daria) 
has  been  entered  in  a  map  under  any  recognizable  denomination. 

It  seems,  therefore,  that  Gastaldi  had  access  to  other  accounts  of 
travels  in  Upper  Asia,  China»  Lidia,  etc,,  than  those  of  Marco  Polo, 
There  is  little  improbability  in  this  when  we  remember  that  simply 
a  fortunate  incident^ imprisonment  by  the  Genoese  and  the  company 
of  a  talented  man  and  clever  scribe  as  his  fellow -prisoner — has  preserved 
for  us  the  adventures  of  Marco  Polo,  It  is  possible  that,  besides  those 
accouDts  of  travels*  mentioDed  in  geographical  literature,  other  informa- 
tion anent  the  superfluity  of  Oriental  goods  of  every  kind,  the  dangers 
threatening  Europe  from  that  ijuarter,  and  the  prospect  of  extending 


*  Among  modem  worke,  tn  which  lOtidfteTal  bcooubU  of  travela  in  Uppor  Asia  and 
Chinii  hnTo  been  com  pared,  and  in  which  good  references  have  been  given  to  tlie 
exteneive  liteTatun^  pertiiiniiig  to  ttiia  Buhject,  let  me  meniion  the  following :  Hemy 
Yule,  'Cathay  and  i\w  Wivy  thither:  being  a  Coilectioo  of  Medieval  Noticea  of 
ChitJtt/  2  voIh.  (Hakhiyt   Society:   London,  18GG);    Ynle,  *  The  B^^ok  of  Sir  Maroo 

L  Polo '  (London,  1875)  ;  Henri  Oordier,  *  Les  Voyages  en  A&ie  au  XIV.  aiecle  dn  Bien- 

^K     hcorenx  Frere  Odoric  de  Pordenone  '  (Paria,  IS91),  etc 
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in  those  Eastern  lands  the  sphere  of  Christianity,  had  aocumulated  in 
the  archives  of  Venice  and  Borne,  and  been  placed  at  the  disposal  of 
the  designers  of  the  maps.  As  a  good  friend  of  Bamnsio,  the  secretary 
of  the  Decemvirate,  and  as  a  helper  of  the  illnstrions  Franco-Boman 
engraver  Lafreri,  the  cosmographer  Oastaldi  was  just  the  right  man 
to  whom  such  confidence  might  be  shown.  The  dedication  of  'Seoonda' 
and  'Terza  parte  dell'  Asia'  to  Marcus  Fugger  (Marco  Fuohero), 
moreover,  makes  it  probable  that  Oastaldi  has  also  had  access  to  the 
valuable  archives  of  this  family.  Finally,  it  must  be  remembered  that 
Gastaldi,  under  the  guidance  of  Bamnsio,  is  supposed  to  have  aided 
in  repairing  or  repainting  the  famous  wall-maps  in  Sala  dello  scudo  in 
Venice  (compare  Baldelli  Boni,  *I1  Millione  di  Marco  Polo,'  p.  cvi. 
(Firenze,  1827) ;  •  Periplus,'  p.  141).  If  such  was  the  case,  it  may  be 
considered  probable  that  the  monumental  maps  of  Africa  and  Asia  by 
Gkistaldi  have  had  some  connection  with  this  work,  i.e,  that  these 
copper-plate  engravings  are  a  reproduction  of  the  originals  of  the  wall- 
maps  in  that  form  which  was  given  them  in  the  middle  of  the  sixteenth 
century. 

Whether  this  be  true  or  not,  from  what  I  have  already  adduced,  it 
is  plain  that  these  maps  from  the  middle  of  the  sixteenth  century  are 
of  great  interest  and  well  worth  a  careful  monographic  investigation. 
Many  important  and  novel  lights  might  be  thrown  on  the  geographical 
history  of  Africa,  Upper  Asia,  China,  the  two  Indian  peninsulas,  and 
Arabia.  As  the  original  engravings  are  extremely  rare,  I  must  again 
remind  the  reader  that  they  are  reproduced  in  phototype  (Africa, 
Plate  XLVI. ;  Asia,  Plate  LIV.-LVI.)  in  my  work  published  simul- 
taneously in  Swedish  and  in  English,  entitled  *  Periplus  :  an  Eseay  on 
the  Early  History  of  Charts  and  Sailing  Directions  '  (Stockholm,  1897). 


THE   GERMAN   ANTARCTIC  EXPEDITION. 

A  LARGE  and  enthusiastic  meeting  was  held  in  Berlin  on  January  16,  in 
support  of  the  projected  German  Antarctic  Expedition,  under  the  joint 
auspices  of  the  Berlin  Geographical  Society  and  the  Berlin-Charlotten- 
burg  branch  of  the  German  Colonial  Society.  In  addition  to  the 
members  of  these  two  societies,  the  audience  included  a  number  of  dis- 
tinguished visitors,  present  by  special  invitation,  while  a  message  was 
received  from  the  German  Emperor,  expressing  regret  at  his  inability 
to  be  present  in  person,  and  his  sympathy  with  the  objects  of  the  meet- 
ing. These  were,  principally,  the  exposition  of  the  aims  and  plan  of 
the  proposed  expedition  before  the  more  influential  circles  of  the  capital, 
with  a  view  to  securing  the  needed  Government  support  for  the  under- 
taking.    The  results  are  said  to  have  been  most  encouraging,  and  the 
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intarest  aroused  in  all  quarters  is  such  that  it  i&  oonfidently  expected 
that  all  remaiamg  difficulties  will  he  overcome,  attd  that  the  expedi- 
tion will  sail  during  the  cxJtirse  of  next  year. 

Baron  von  Richthofen,  who  presided  as  representing  the  older  of 
the  two  societies,  opened  the  prooeedings  by  describing  briefly  the 
history  of  the  project,  which,  as  our  readers  are  aware,  has  been  under 
discussion  since  the  Bremen  meeting  of  the  German  Geographentag  in 
1895,  when  Dr,  Neumaycr's  untiring  advocacy  of  antarctic  research 
attained  its  first  practical  success  by  the  recognition  of  the  advisability 
.  of  a  national  expedition  to  the  south  polar  region.  A  year  ago  a  further 
^Kstep  was  taken  by  the  selection,  as  leader,  of  Dr.  Erich  von  Drygalaki, 
^Bwhose  excellent  work  on  the  inland  ice  of  Greenland,  both  in  the  form 
Hpof  obaervations  on  the  spot  and  in  the  working  up  of  the  material  at 
J  home,  pointed  him  out  as  pre-eminently  qualified  to  direct  the  scientific 
work  of  the  expedition,  Duriog  the  past  year  he  has  devoted  himself 
to  the  task  of  arousing  an  interest  in  the  project  in  various  German 
cities,  but  though  he  everywhere  met  with  an  encouraging  response,  it 
was  evident  that  without  Government  aid  the  required  funds  (calculated 
at  somewhat  over  a  million  marks)  could  not  he  raised,  and  the  recent 

■  meeting  was  therefore  resolved  upon.  As  already  stated,  there  is  every 
jpeaaon  to  believe  that  the  financial  difficulties  will  now  be  Kuccesafully 
overcome. 
The  chief  interest  of  the  meeting  centred  in  Dr.  von  Drygalski'a 
address,  which  set  forth,  with  great  clearness,  the  past  history  of 
antarctic  research,  the  advimtagea  to  be  gained  from  an  antarctic  ex- 
pedition, and  the  plana  which  have  already  iieen  formed  for  its  practical 
execution.  The  aims  of  antarctic  research  have  been  so  fully  put  before 
the  public  in  this  country  at  the  meetings  both  at  our  own  Society  and 
the  Royal  Society,  that  it  is  unnecessary  to  dwell  on  Dr.  von  Drygal- 
ski's  remarks  on  this  part  of  the  subject.  He  laid  stress  on  the  fact 
that  it  was  the  work  of  the  German  mathematician  Gauss  which,  by 
showing  the  importance  of  magnetic  observations  in  the  far  south,  gave 
rise  to  the  three  expeditions  of  B^Urville,  Wilkea*  and  Kots,  and  thus 
led  indirectly  to  the  acquisition  of  most  of  the  knowledge  we  possess  of 
that  region ;  and  also  on  the  importance  of  the  geographical  problem 
II waiting  solution,  as  shown  by  the  fact  that  every  new  research  has, 
nnlike  those  in  the  arctic  region,  given  more  and  more  confirmation  of 
the  old  idea  that  a  continent  does  exist  within  the  antarctic  cirole*  As 
regards  the  programme  already  sketched  out,  the  speaker  pointed  out 
the  great  imporlance  of  co-operation  with  the  proposed  English  expedi- 
tion, and  his  remarks  should  act  as  a  stimulus  to  further  exertion  on 
the  part  of  our  countrymen,  and  lead  to  a  determination  that  such  an 
important  national  undertaking  shall  not  be  allowed  to  fall  through 
from  lack  of  funds.  Sir  Clements  Markham's  demonstration  of  the  gaina 
^lo  he  expected  in  the  direction  of  practical  nautical  training  and  the 
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maintenance  of  national  prestige  were  fully  endorsed  by  Dr.  von 
Drygalaki,  and  this  alone  should  arouHO  the  interent  of  those  to  whom 
the  scientific  results  may  not  appeal  eo  nearly.  The  route  of  the  German 
expedition  has  been  so  chosen — primarily,  iodeed,  on  other  grounds— 
M  to  fit  in  with  the  hints  which  have  been  thrown  out  in  this  country 
as  to  the  probalde  sphere  of  action  of  a  ErhiBh  expedition,  the  meiidian 
of  Kerguelen's  laud  being  mentioned  as  the  most    favourable  line   of 


BriU*h  fim/tm  ^     >    Omrmmd%  Botttm  *-— -*-^—  Simtiorm 4 

WGeiaTED  iiouTSa  or  okom an  and  tuurtsti  AMTAQcnnc  expeditions. 


advance  towards  the  greiit  unknown  region.  Dr.  von  Diygalski  ex- 
plained that  the  great  quantities  of  drift-ioe  which  have  been  met  with 
in  the  Southern  ocean  during  the  past  few  years  (since  1891)  rendeis 
it  likely  that  the  ico-1  ►arrier  will,  at  the  present  time,  present  unusually 
©mail  obstacles  to  an  advance*  and  as  during  the  latter  |jart  of  that 
period  (since  1894)  the  Southern  Indian  ocean  has  been  particularly 
marked  \ty  the  almndance  of  such  ice,  the  lino  recommended  would  seem 
to  present  greater  advantages  than  any  other.     Supposing  it  possible  to 
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advance  in  this  direction,  aod  that  a  coast-line  should  he  reached  within 
the  antarctic  circle  somewhat  to  the  west  of  Knot  Land,  a  winter  station 
would  be  established  near  the  margin  of  the  ice-sheet,  regular  scientific 
operatioDs  being  carried  out  throughout  that  season,  while  in  the  spring 
an  adyance  over  the  ice  in  the  direction  of  the  south  pole  and  the  south- 
ern magnetic  pole  would  l>e  attempted.  For  many  reasons  it  is  con- 
4*idered  unnecessary  that  the  expedition  should  consist  of  more  than  one 
ship,  which  must  be  of  wood  on  account  of  the  magnetic  observations. 
The  voyages  of  the  Yetja  and  Fram  have  shown  that  success  may  1^ 
attained  with  a  siogle  ship,  and  though  additional  results  might  he 
obtained  bj^  the  employment  of  a  second,  to  follow  an  independent  route, 
these  may  equully  well — and  it  is  thought  with  less  delay— be  gained 
tbrough  international  co-operation.  The  ship  will  be  couFitructed  with 
a  special  %^iew  to  sea-worthiness,  rendered  imperative  l»y  the  stormy 
nature  of  the  Southern  ocean  ;  the  lines  of  the  Fram  cannot  therefore  be 
adopted,  and  the  risks  arising  from  ice-pressure  (less  in  the  south  than 
in  the  north,  l>y  reason  that  the  currents  all  trend  outwards)  must  be 
guarded  against  by  .strengthening  of  the  internal  structure.  It  is  need- 
leas  to  add  that  the  German  undertakiog  has  our  cordial  sympathy,  and 
it  can  only  he  hoped  once  mure  that  the  expected  co-operation  on  the 
part  of  this  count ly  may  not  be  looked  for  in  vain. 

lu  connection  with  this  account,  the  following  extract  from  a  letter 
from  Baron  von  Eichthofen,  President  of  the  Berlin  Geographical 
Society,  to  Sir  Clements  Mark  ham,  President  E.G.S.,  is  of  special 
interest  :— 

**  The  question  of  antarctic  exploration  will,  of  course,  take  a 
prominent  place  (at  the  International  Geographical  Congress  at  Berlin 
in  September).  It  would  he  a  great  thiog  if  we  were  able  to  discuss 
the  objects  of  co-operative  action  of  two  firmly  establiahed  expeditions, 

"As  regards  the  (Jerman  expedition,  matters  are  now  advancing 
very  satisfactorily.  The  three  most  important  powers — the  Government, 
the  Eeiohatag,  and  public  opinion — are  favourable  to  the  scheme.  We 
]iad  here  a  successful  meeting  ou  its  account,  I  send  you  a  copy  of  the 
jiroceedings,  although  you  may  have  got  one  by  Drygaleki,  who  is  the 
moving  spirit  in  the  matter. 

**  In  these  proceedings  you  will  find  it  repeatedly  expressed  as  our 
p?irliciilar  desire  that,  in  order  to  multiply  the  value  of  scientific  work, 
chiefly  with  regard  to  magnetism  and  meteorology,  the  synchronous 
co-operation  with  the  British  expedition  be  firmly  secured.  I  would, 
therefore,  he  thankful  to  you  if  you  would  kindly  lot  me  know^  how 
your  prospects  are  progressing,  and  it  would  give  all  of  us  here  great 
satisfaction  if  3'ou  could  give  favourable  news. 

*' Although  we  have  adopted  the  plan  of  but  one  vessel,  an  antarctic 
expedition  cannot  be  carried  out  without  a  considerable  expense  in 
money  aixd   individaal  energy.     The  desire   m  Tst  therefore  prevaC  to 
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render  its  results  as  effective  as  possible,  and  it  is  certain  that  they  will 
be  greatly  enhanced  if  a  second  expedition  is  working  simoltaneously 
on  the  other  side  of  the  pole. 

•'  You  would  greatly  oblige  me  by  an  early  reply,  and  I  hope  it  will 
be  favourable." 


LAKE  CHOGA  AND  SURROUNDING  COUNTRY.* 

By  the  late  Captain  R.  T.  KIRKPATRICK,  D.S.O. 
The  lake  is  shallow  for  the  most  part ;  soundings  varied  from  2  to  3 
fathoms.  Patches  of  papyrus  are  scattered  about,  and  in  the  shallower 
parts  lotus  and  weeds  of  many  kinds  are  abundant.  Five  or  six  miles  east 
of  Kaweri  island  the  lake  runs  into  marshy  country  with  channels 
and  stretches  of  open  water ;  it  is  hard  to  say  where  it  ends  exactly. 
Except  where  hills  are  actually  shown,  the  shores  of  the  lake  are  flat, 
and  there  is  usually  a  fringe  of  papyrus  10  to  50  yards  wide. 

The  north  shore  is  thickly  wooded,  as  are  also  Gabula,  Milondo,  and 
Kagwara.  The  trees  are  mainly  euphorbia,  and  two  or  three  varieties 
of  acacia.  Drawing  a  line  north  and  south  through  Kaweri  island,  the 
country  east  of  this  line  is  much  more  open,  and  all,  both  wooded  and 
open,  seems  rich.  There  are  many  villages  and  paths,  and  the  country 
south  of  the  lake  is  thickly  populated. 

Heights  of  hills  above  the  level  of  the  lake  : — 

Pcgihill  800  feet. 

Hill  on  Kaweri  island  350    „ 

Hill  west  of  Naiko  hill        600    „ 

Naikohill       1000     ,,    (estimated). 

Ungerahill 1500     „ 

The  Wakedi  live  round  the  northern,  eastern,  and  south-eastern  shores 
of  the  lake.  Kakunguru,  the  Eaganda  chief  who  accompanied  us,  said 
those  on  the  northern  shore  wore  hostile,  and  we  could  not  land  without 
a  fight ;  we  did  not  land  or  see  anything  of  them.  We  found  those  on 
the  southern  shore  perfectly  friendly,  and  exchanged  presents  with 
Kenaga,  chief  of  Msara,  the  chief  of  Sabot,  and  Tendo,  chief  of  Eahera. 
They  have  no  tribal  chief,  and  these  men  are  only  chiefs  of  villages. 
The  men  are  of  good  height,  5  feet  7  inches  to  5  feet  10  inches,  slightly 
built,  and  wiry.     They  wear  as  ornaments  shells,  beads,  brass  wire 

*  This  report  from  the  late  Captain  Eirkpatrick  was  recoivo<l  after  the  sad  news  of 
hlB  death,  when  with  Colonel  Maodonald'a  expedition  on  the  Nile  to  the  cast  of  Dufile. 
Colonel  Maodonald  and  his  btaff  have  done  a  great  amount  of  new  geographical  work 
during  the  trying  operations  in  which  they  have  been  engaged.  On  Colonel  Biac- 
donald's  return  wo  hope  to  receive  a  full  account  of  this  work,  to  accompany  the  maps 
which  have  been  eent  home.  Meantime,  out  of  res[)oct  to  Captain  Kirkpatrick*s 
memory,  it  has  been  considered  right  to  publish  this  report  along  with  the  map  to  which 
it  refers.— Ed.  G.  J.    Map,  p.  464. 
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round  the  neck,  and  bracelets  of  brass  wire  and  ivory.  Most  of  them 
wear  akina  or  a  little  bark  clotb  round  the  waist,  but  some  are  quite 
naked.  They  carry  spears*  The  women  wear  a  string  of  beads  round 
the  waist,  and  a  little  skin  hanging  down  in  front,  besides  the  nsnal 
ornaments.  As  a  race,  they  have  not  the  thick  lips  or  flat  noses  which 
mark  the  negroid  type,  and  are,  in  fact,  leas  like  the  typical  negro  than 
are  the  Waganda.  They  keep  cattle,  and  grow  wimbi*  metammeh, 
semsem,  sweet  potatoes*  and  bananas.  Food  ia  plentifnl  and  cheap  ; 
two  fowls  co«ld  be  bought  for  a  brass  cartridge-case.  Their  huts  are 
circular,  made  of  wattle  and  daub,  and  have  grass  roofs  built  in  stages 
like  the  roof  of  a  Burmese  pagoda.  They  store  their  grain  in  cironlar 
constructions,  like  a  large  1>awl,  of  wattle  and  daub,  raised  on  piles  and 
thatched.  Their  cattle  are  kept  in  enclosures  of  growing  oaotus.  They 
make  dug-out  canoes  with  knives- 

The  Wadope  live  on  Kaweri  and  Namlimoka  islands.  They  have 
the  Wakedi  language,  and  all  the  remarks  already  made  about  the 
Wakedi  apply  to  them*  They  are,  I  think,  Wakedi  who,  through 
living  on  islands,  have  got  separated  from  the  main  body  of  the  tribe. 
They  are»  however,  somewhat  more  muscular  than  the  Wakedi,  pro- 
bably owing  to  the  amount  of  work  they  do  in  their  canoes.  They 
catch  tish  with  baited  hooks  set  like  night-lines.  Kakunguru  has  a 
fort  on  Kaweri  ifeland,  and  says  he  is  their  chief.  He  says  there  are 
about  two  hundred  men  on  the  ieland.  Most  of  them  wear  bark  cloth 
obtained  from  the  Waganda. 

Northern  Usoga  to  the  south  of  Lake  Choga  is  very  flat  and  closely 
wooded.  There  is  a  fairly  thick  population,  aud  bananas,  sheep,  and 
fowls  are  plentifal  and  very  cheap.  In  Gabnla  there  are  villages  of 
Wakedi  and  Wanyoro  as  well  as  Wasoga;  the  three  races  do  not  inter- 
marry. About  25  miles  north  of  Lubwa's  the  country  becomes  more 
hilly,  and  the  elephant  grass,  so  familiar  in  Uganda,  takes  the  place  of 
trees  to  a  great  extent.     The  population  also  becomes  denser. 

Hounds  of  angles  were  taken  from  Pegi  bill,  the  hill  on  Kaweri 
island,  a  rock  near  Msara,  the  hill  west  of  Naiko  hiD,  and  a  rook  near 
Ngo.  The  instrument  used  was  a  large  prismatic  com paaa  with  a  stand, 
of  which  the  variation  had  been  ascertained  by  Major  Macdonald, 
Angles  were  also  taken  from  time  to  time  in  the  canoe.  Distances  on 
land  were  obtained  from  a  pedometer,  the  time  of  the  caravan  being 
taken  as  a  check.  Distances  on  the  lake  were  obtained  from  the  time 
of  the  canoe,  the  rate  of  the  canoe  being  got  by  timing  it  along  the 
shore  and  then  pacing  the  distance.  A  check  was  obtained  from  a  rock 
fixed  by  angles  from  Bale,  on  the  Kampala-Kakungurti's  road,  and  Pegi 
hill.  This  rock  is  about  5  miles  west  of  Ngo,  and  was  also  fixed  by 
angles  from  Ngo  and  the  hill  west  of  Xaiko  hill.  The  latter  position 
was  half  a  mile  west  of  the  former.  I  did  not  correct  for  this*  I  took 
the  map  to  all  the  places   from  which  angles  were  taken  except  Pegi 
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hill,  and  sketched  in  the  details  whilst  actually  looking  at  them.  With 
regard  to  the  names,  1  obtained  tbeni  from  the  Waked i  through  Kakun- 
guru,  who  hitneelt'  wrote  them  all  down,  I  then  made  the  Wakedi 
repeat  them  two  or  three  times. 

The  name  of  the  lake  should  bo  Choga,  not  Kioga ;  the  Wakedi, 
Waganda,  and  Wasoga  all  call  it  Choga.  The  names  in  Usoga  I  ob- 
tained through  a  servant  of  mine,  who  came  from  that  country.  As  to 
the  parts  shown  in  dotted  lines,  Kakungnru,  who  is  a  very  iotelligent 
man,  infonued  me  that  the  Niriagite  channel  goei  six  hours  north  from 
the  neighbonrhood  of  Msara,  and  joins  Lake  Kwania ;  this  ioformation 
came  from  the  Wakedi^  who  also  said  the  Nirangite  was  marshy  in 
parts.  Lake  Kwania  Kakungurn  had  himself  seen.  He  said  it  was 
four  to  six  hours'  march  from  the  north  of  Lake  Choga,  about  2  miles 
wide,  and  joined  the  Nile  near  Mruli  to  the  south  of  the  Mamsi  or 
Mahorsi  hills.  He  drew  a  sketch  of  it  and  Lake  Choga  on  the  ground. 
I  may  mention  that,  before  seeing  it,  I  put  in  Stria  bay  from  his 
description  within  three-qu arte  1*8  of  a  mile  of  the  position  finally  dxed. 
The  Gogonis  channt*!,  Mpologom'*,  were  put  in  from  the  description  of 
the  Wasoga  at  Ngo*  They  pointed  out  the  direction  and  named  the 
number  of  days*  march;  I  do  not  regard  this  as  so  reliable  as  Kakun- 
giiru^s  information.  The  road  through  Usoga  is  very  narrow  and 
winding;  six  or  eight  compass  bearings  had  to  be  taken  to  a  mile. 
The  work  was  done  with  a  small  pocket*compass,  checked,  whenever 
possible,  by  long  bearings  taken  with  tlie  big  compass.  On  reaching 
Lnbwa*6,  the  latitude  was  correct ;  in  longitude  I  was  2  miles  too  fjar  to 
the  east  A  correction  of  a  mile  was  made  in  the  distanoe  between 
Kibnre  and  Namlimoka  island,  which  vtah,  I  think,  somewhat  great, 
and  the  remaining  mile  was  corrected  between  Ngo  and  Lubwa^s,  As 
the  position  of  Lubwa*B  with  reference  to  Kampala  baa  not  been  abeo- 
lutely  fixed,  it  is  doubtful  whether  these  <-'orrections  should  have  been 
made.  No  astronomical  instruments  were  available  for  my  use,  and  I 
waa  unable  to  take  observations. 


SOME   NEW   BOOKS  ON   AFRICA. 

By  EDWAUD  HEAWOOD,  M-A. 
It  is  impossible  even  briefly  to  notice  all  of  the  many  books  on  Africa 
called  forth  by  the  growing  interest  in  that  continent,  and  a  selection 
must  therefore  be  made  of  those  most  likely  to  possess  permanent  valne 
as  additions  to  our  geogrtiphical  knowledge. 

First  in  point  of  date  since  the  last  batch  of  African  books  was 
noticed  in  our  pages,  comes  Dr,  Freeman's  work  ♦  on  the  countries  lying 

•  t  XrBvelf  uod  Tafe  In  AsbAiiti  and  Jamiiti/    By  K.  AuBtiu  Frceiniyi.     London  r 
.CoBBtable.     1898. 
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behind  the  Gold  Coast,  in  which  the  author  describes  a  jouroey  to 
BoDtuku  made  so  far  back  as  1888,  and  the  subject  of  a  paper  in  our 
*  Supplementary  Papers '  (vol,  iv.).  But  while,  of  course,  presenting  few 
novelties  from  the  point  of  view  of  mere  topography,  it  gives  an  un- 
usually complete  picture  of  the  widt^r  relations  of  the  country  and  itsr 
inhabitants^  all  the  more  valuable  by  reason  of  the  extreme  scaDtiness 
of  the  literature  of  the  Gold  Coast  back  countries,  and  as  supplying  a 
record  of  the  natives  when  Httle  touched  by  outside  influenot?.  The  author's 
lengthened  residence  in  the  colony  enables  him  to  speak  with  full  know- 
ledge, and  he  has  made  good  use  of  his  opportunities  of  observation. 

In  his  account  of   hss  journey,  I^r.   Freeman   carefully   notes  the 
various  types  of  cutmtry  parsed  through,  and  in  his  map  distinguishes 
the  areas  occupied  by  each,  defining,  in  addition  to  the  main  gradations 
from  dense  forest  through  orchard-like  country  (such  is  his  term  for  the 
landscape  often  described  as  park-like)  to  treeless  steppe,  various  special 
forms  along  the  coast-strip  west  of  the   Volta,     His  remark^j  on  the 
dense  forest  are  interesting  if  somewhat  speculative,  and  if  accepted 
would  tend  to  modify  our  ideas  on  the  subject.     Especially  characteristic 
of  these  forests  are  the  sllkeotton  trees  {Bojnhacett),  which,  unlike  our 
deeply  rooted  oaks,  ttc,  appear  to  stand  on  a  wide-sprending,  shallow 
base.     After  suggesting  as  a  possible  reason  the  scarcity  of  earthwi/rms,, 
which,  if  present,  would  help  to  bury  the  roots  by  thoir  castings,  he 
goes  back  fur  the  primary  cause  to  the  chaiacters  of  soil  and  climate 
obfiervable  in  the  forest.     It  is  somewhat  surprising  to  learn  thut  this 
is    marked,  in   contrast  to  the   more  open  country,  by  an  absence  of 
surface  soil,  which   Dr.  Freeman   supposes  carried   away   by  the   ex- 
cessive rainfall.     This  cau  hardly  apply  to  tropical  forests  generally, 
from  which  the  Ashanti  forest  also  seems  to  diJfer  by  the  thorny  nature 
of  the  undergrowth*     Its  area  appears  coextensive  with  that  of  a  red 
ferruginous  sandstone  formation.      Jn     the    concluditig    chapters,    the 
author  treatsi  of  the  dress  and  ornaments  of  the  natives,  the  history  of 
Ashaoti  and  its  relationw  to    Great  Britain,    malaria,   and   commerce, 
lie  deplores  the  attempt  to  make  the   natives  adopt  European  dress, 
which  converts  them  from  Africans  to  **  niggers."     lie  considers  that 
the  breaking  up  of  the  Ashauti  power  has  had  a  bad  efifcct  on  commeroe 
by  stopping  the  native  caravan  traffic  with  the   far  east  and  north, 
which  alone  could  create  a  demand  for   European  products.     A  great 
desideratum  is  the  improvement  of  water-communications,  especially  on 
the  Volta.      With  regard  to   malaria,   be   looks  forward   to  beneficial 
resulte  from  the  modern  study  of  its  nature  and  causes,  but  considers 
that   at   present   the   disease   is    increasing    both    in   prevalenoe  and 
malignity. 

An  dealing  also  with  West  Africa,  Major  Mockter-Ferry man's  book  • 

•  Tti©  I Qjperkl  Library  :  *  Imperial  Africa/    Bj  Major  A.  F.  Ilockkr-Ferrymnn. 
Vol.  i.,  *BfitiBli  West  Africa/     Louduu  :  Ttio  Imperial  Press.    I8'J8. 
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may  be  next  referred  io.     It  forme  the  lirst  of  a  popular  series^  which 

should  prove  useful  in  bringing  before  the  public  the  principal  facts 
concerning  the  British  empire  abroad,  and  eontains  a  mass  of  informa- 
tion brought  together  with  much  oare  on  the  history,  peoplea,  etc*,  of 
the  British  West  African  poasessions.  The  account  of  their  exploration 
— so  far,  at  least,  as  accomplished  bj  British  travellers^is  very  complete. 
A  want  of  clearness  is  occasionally  noticeable,  which  may  give  rise  to 
mificonoeption.  Thus  the  Portuguese  voyages  on  the  AVeat  Ooast  are  too 
closely  connected  with  the  search  for  Prester  John's  empire,  while  the 
murders  of  Dr.  Vogel  and  his  attendant  Macgxiire  are  mentioned  in  oo»- 
nection  with  their  journey  to  Yakoba,  nothing  being  said  of  Vogers 
subsequent  visit  to  Wadai.  The  English  word  *^  guinea  "  is  explained  as 
derived  from  the  Guinea  coast,  but  nothing  is  said  as  to  how  the  coaat 
itself  got  ita  name.  There  iu  some  confusion  of  ideas  relating  to  the 
Berlin  Conference  of  1884-85»  which  is  suppoeed  to  have  made  definite 
regulations  regarding  **  spheres  of  influence,"  of  which  the  idea  even 
in  only  vaguely  hinted  at  in  the  "  General  Act "  of  the  conference, 
A  ooni'usion  is  shown  between  the  decisions  of  this  body  and  subsequent 
negotiations  between  individual  powers,  and  it  is  even  stated  that 
*•  broad  lines  of  demarcation  were  laid  down,  confining  each  European 
power  to  certain  districts ; "  that  "  the  ooast  possessions  wei*e  appor- 
tioned a  given  amount  of  background,  or,  as  it  was  termed,  *  Hinter^ 
land/  "  and  so  on.  In  the  oonchiding  chapter  the  author  makes  some 
judicious  remarks  on  the  problems  of  the  future,  of  which  he  entertains 
sanguine  views.  Tne  maps  are  not  quite  up  to  date,  old  plates  having 
(as  is  too  often  the  case  in  this  country)  been  utilized/  Hins,  for 
the  Sierra  Leone  boundary,  the  rehults  of  the  latest  survey  are  not 
shown,  and  the  source  of  the  Niger  is  over  half  a  degree  out  of  its  true 
position,  while  Abyssinia  is  stUl  shown  as  an  Italian  | protectorate. 

Of  the  various  works  treating  of  Egypt  and  neighbotiring  territoriee, 
few  can  be  expected  to  add  much  to  our  geographical  knowledge.  We  can 
only  speak  of  that  of  Mr.  Silva  White,  whose  plucky  attempt  to  reach 
the  forbidden  oasts  of  Jarabub  last  summer  is  well  known.  Mr.  White 
has  written  an  attractive  narrative  of  the  journey,f  enlivened  by  a  good 
deal  of  quiet  humour.  Although  he  calls  hiniself  an  amateur,  in  search 
rather  of  impressions  than  robults,  he  tells  enough  to  show  that  a  fair 
share  of  the  hardships  of  travel  fell  to  his  lot  during  the  passage  of  the 
Libyan  desert,  with  its  long  waterless  stages,  whitened  with  the  bones 
of  camels  and  exposed  to  the  stifling  Khamsin  winds.  His  power  of 
imagination  enables  him  to  give  a  vivid  picture  of  the  desert,  the  spell 
of  which   he   has  felt   in    its   fulness.     Although  unsuccessful   in   his 
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*  The  rtilDrall  map  first  App^ured  twenty  jeatt  ago ! 

t  •  From  Sphinx  to  Orncle,*    Bj  Arthur  Silva  Wbite.     Loudon    Hurst  &  Bhiokett. 
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ambition  to  reach  the  stroaghold  of  Seniissiiam,  lie  was  able  to  throw 
some  light  on  ite  recent  developments,  and  his  summary  of  our  know- 
ledge of  the  subject  will  be  of  much  use  to  inqiurers.  Apart  from  the 
fierce  fanaticism  of  this  the  most  powerful  sect  in  Islam,  perhaps  the 
most  noteworthy  fact  is  the  doctrine  of  emigration  from  infidel  countries, 
which  must  have  important  results  in  attracting  a  population  to  the 
Sahara.  New  rontes  are  being  opened  up,  and  oases  created  along  these 
highways  of  commerce,  and  we  are  told  that  any  Mussulman  may  travel 
without  scrip  or  purse  across  th<?  whole  breadth  of  the  Sahara  from 
Wadai  to  Benghazi.  The  headquarters  of  the  sect  is  now  at  Kufra, 
Jarabub  serving  merely  as  a  sort  of  tiniversity  for  its  adherents. 

The  unusually  friendly  relations  which  Mr.  While  was  able  to 
maintain  with  the  pet>ple  of  Siwa  gave  hini  special  facilities  for  observa- 
tion, and  his  description  of  the  place  shows  what  a  mine  of  interesting 
material  awaits  further  research.  The  town  is  deacribed  as  "  one  solid 
though  friable  rock,  sculptured  into  dwellings,  past  and  through  which 
streets,  lanes,  rough  causeways,  tlights  of  steps,  tunnels,  and  galleries 
lead  fjom  point  to  point,  laterally,  vertically,  spirally.**  Although 
Egyptian  territory— the  reputed  frontier  lies  half  a  day*s  march  to  the 
west — Siwa  is  as  much  out  of  the  world  as  the  most  remote  districts 
of  Central  Africa,  and  the  few  Egyptian  officials  are  exiles  in  effect  if 
not  in  fact.  Mr.  White's  photographs  give  an  excellent  idea  of  the 
outward  appearance  of  the  place. 

As  dealing  with  a  somewhat  kindred  subject,  the  EDglish  translation 
of  Captain  Bruun's  work,*  originally  published  four  years  ago,  may 
here  be  mentioned.  It  gives  the  account  of  a  journey  made  among  the 
Berber  tribes  uf  the  Matmata  mountains  and  neighbouring  regions  of 
Southern  Tunisia,  respecting  whom  any  addition  to  our  knowledge  is 
welcome.  Unlike  the  Senussi  sect,  thege  Berbers  are  the  least  fanatical 
of  Moslems,  and  Captain  Bniun  met  with  a  cordial  reception  among 
them.  He  gives  a  useful  chapter  describing  the  various  tribes  of 
Tunisia. 

The  volume  t  in  which  Lieut.  Werther  publishes  the  results  of  the 
Irangi  expedition  of  1896-97,  is  one  of  those  records  of  solid  soientifio 
work  which  so  often  appear  in  Germany*  The  actual  description  of 
the  journey  is  wisely  kept  within  very  moderate  limits,  and  the  bulk 
of  the  volume  is  taken  up  with  memoirs  by  experts  on  the  scientific 
observations  and  collections  made  by  the  leader  and  his  companion. 
Thanks  to  the  liberal  way  in  which  the  expedition  was  equipped, 
these  are  unusually  valuable.  Litsut  Werther's  clear  sketch  of  the 
physical  geography  of  the  countries  visited   had  previously  appeared 


•  *  The  Cuve-dwellers  of  SoutUern  Tunkia.*    London  &  Caloutta ;  Thaoker.     1808. 
t  *  Dit!  iuittl<^rcD  Hocblaiidt^r  dea  nordiichen  DfiutM;li-Ocit-AfnkA/   Von  0.  W&ldemar 
Werther.     BerJia:  Paetel     Ism 
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in  substance  Id  Petei-manns  MiUeilnnffen^  together  wirh  tbe  map,  aod 
has  already  been  noticed  in  the  Journal  (vo),  xii,  p,  ]H9).  Fall  details 
are  given  as  to  the  methods  employed  for  the  astronomical,  barometrical, 
and  other  observations,  and  the  degree  of  confide  woe  to  be  placed  on  the 
resalta.  Liont.  Werther  kept  throughout  a  meteorologicsal  jaurnaU 
which  gives  both  barometrical  and  temperature  readiogs  with  great 
regularity,  and  occasionally  the  vapour  pressure  and  relative  humidity. 
Unusually  high  maxima  of  temperntore  have  been  omitted  as  posaibly 
due  to  effects  of  radiation.  The  relative  humidity  (in  the  rainy  season) 
is  never  recorded  as  below  8i3  per  cent.  The  geological  observatioDS — 
the  work  of  Herr  von  Tippelskiroh— are  of  special  value.  Some 
hundreds  of  specimens  were  bronght  back,  coBsisting  mainly  of  archaean 
schiBte  and  granites,  sedimentary  and  eruptive  rocks  being  propor- 
tionately scarce.  Herr  von  Tippelskirch  thinks,  however^  that  the 
outbnr^itB  of  Mount  Gurne  must  have  been  very  considdrable  and  of 
no  very  remote  date.  The  zoological  oollecliona  are  also  reported  on, 
and  Prof.  Luschan  gives  a  useful  re^amS  of  our  knowieJge  of  the  native 
tribes. 

Another  German  work  lately  received  is  I>r*  i\  Keller***  account  of 
the  East  African  Islands,*  forming  the  second  vohime  of  the  *Bibliothek 
der  Liitiderkunde.*  It  dealH  with  Madagascar  and  the  groups  in  the 
Southern  Indian  ocean,  includiog  even  Kerguelen's  Land,  the  Crozets, 
etc.,  but  not  Zanzibar  or  other  islands  near  the  coast  It  is  not  solely 
a  compilation,  although  all  the  best  authors  have  been  consulted,  for 
the  author  has  visited  moat  of  the  islands,  and  thus  writes  from  per- 
soual  knowledge.  Madagascar,  of  course,  occupies  the  largest  space,  a 
clear  description  being  given  of  its  natural  features  under  various 
aspects,  as  well  as  of  the  hititory  of  exploration  and  attempts  at  coloni- 
zation. Dr.  Keller  lays  stress  on  the  long  isolation  which  has  resulted 
in  the  present  peculiar  forma  of  life,  holding,  unlike  Keane,  that  the 
ancient  Indo- African  continent  dates  back  entirely  to  pre-Tertiary 
times.  With  regard  to  the  inhabitants,  too  much  stress  must  not  be 
laid  on  linguistic  facts,  for  only  the  Hovas  are  really  of  Malay  afQnities. 
The  book  is  well  illustrated  and  provided  with  maps,  and  forms  a 
useful  summary  of  our  knowledge  respecting  the  East  African  Islanda 

The  publication  of  a  life  of  Emin  Pasha^f  after  the  voluminous  litera- 
ture which  apt»eared  in  connection  with  the  Relief  Expedition,  may 
appear  to  some  uncalled  for ;  but  it  must  be  remembered  that  the 
events  which  came  before  the  public  at  that  time  formed  a  very  small 
part  of  the  whole  life  and  work  of  the  Pasha  in  Africa,  and  that  no 
just  verdict  on  his  achievements  could  be  given  from  the  fragmentary 


♦  ♦  Die  OBtflfrikaniachea  Iiutilii.'  Vou  Pfot  Dr.  C.  Kt  Ucr  BesVm :  Boball  Ar 
Gnmrl     1S9H. 

t  *Emin  Pasha:  hk  Llfu  and  Work/  By  Georg  Sthwmtzef,  with  Intrtnluctioii  by 
B,  W.  Felkiii.    London :  Coaitoble.     1898. 
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accouDta  previouBly  publielied*  Whatever  opinion  may  be  beld  of 
Elmin's  powers  of  adminifitration,  there  can  be  no  doubt  that  on  the 
field  of  scientific  work  be  stauds  in  the  very  first  rank  of  African 
explorers.  With  the  exception  of  the  volume  published  in  1888,  no 
systematic  record  existed  of  the  jeara  of  labour  devnted  to  the  task  he 
had  made  his  own^  so  that  an  impartial  and  authoritative  hist'  ry  of 
hia  life,  such  as  Herr  Schweitzer  has  written,  was  distinctly  needed. 
On  many  points  it  sheds  new  light,  for  the  author  has  had  access  to  the 
whole  of  Erain*8  diaries^  and  to  oorrei^pondence  not  hitherto  made  public. 
Althongh  by  no  means  blind  to  Emin's  faults,  Herr  Schweitzer  occa- 
eionally  shows  a  national  bias,  which  arises  in  great  part  from  miscon- 
ception. Dr.  Felkin*a  introduction  to  the  English  edition,  and  the 
letters  of  Emin  there  printed,  fnliy  exonerate  his  sympathizers  in  this 
country  from  the  imputation  of  interested  motives,  and  show  how  com- 
pletely at  one  time  Emin  looked  to  Great  Britain  for  support,  even  by 
political  action.  The  closing  acts  of  hie  life  can  only  be  explained,  Dr. 
Felkin  thinks,  by  the  extraordinary  and  unexpected  influence  some- 
times exercised  by  nationality. 

The  latest  contribution*  to  our  knowledge  of  the  countries  border- 
ing on  Emin*B  old  province  to  the  west  is  supplied  by  Captain  Guy 
Burrows,  an  English  officer  in  the  service  of  the  Congo  State^  who 
played  an  important  part  in  the  pacification  of  the  Upper  Welle  region 
in  1894-97,  and  has  since  been  promoted  to  the  post  of  commissioner  of 
the  Amwimi  districts.  Very  little  has  hitherto  been  published  with 
regard  to  the  many  Belgian  expeditions  into  remote  corners  of  the  State, 
BO  that  any  new  information  is  to  be  welcomed.  With  Captain  Burrows^s 
narrative  are  interspersed  voluminous  notes  on  the  natives  of  the  Upper 
Welle,  of  whom  he  seems  to  have  made  a  special  study.  The  title  of 
the  bcM>k  is  somewhat  of  a  misnomer,  aa  the  author  touched  only  the 
northern  fringe  of  the  pygmy  habitat,  and  his  chief  dealings  were  with 
the  Azande  tribes,  with  whom  the  State  was  then  at  war.  His  notes  on 
these  are  perhaps  the  most  valuable  part  of  the  book,  considering  the 
importance  which  has  been  attached  to  them  as  helpers  in  the  regenera- 
tion of  this  and  adjoining  parts  of  Africa,  He  was  struck  by  their 
total  difflerence  from  the  Negroes,  and  says  that  but  for  their  colour 
many  of  them  might  be  taken  for  European  Jews.  It  is  perhaps  to  be 
regretted  that  collision  with  the  white  man  has  prevented  the  forma- 
tion of  a  powerful  Azande  empire,  which  their  previous  victorioua 
advance  seemed  to  render  possible.  A  chapter  is  devoted  to  the  subject 
of  cannibalism,  which  the  author  says  is  certainly  not  due  now  to  the 
pressure  of  hunger,  nor  to  the  idea  that  courage  may  be  acquired  by  the 
practice.  The  book  suffers  from  the  want  of  a  map  and  index,  the 
spelling  of  names  is  far  from  systematic,  and  the  illustrations  have  often 


♦  *  The  Land  of  the  Pigmiei/ 
No.  IV.— April,  1899.] 
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DO  immediate  reference  to  the  text.     Though  sometimee  very  indistinct* 

they  have  at  leaet  the  advantage  of  being  trust  worthy.  Mr.  Stanley's 
introduction  is  largely  a  defence  of  Belgian  policy  on  the  Congo. 

The  doings  of  the  French  to  the  north  of  the  Congo  State  have  like- 
wise been  the  subject  of  few  publicationfl,  so  that  M,  Castellanrs  book,* 
describiog  the  early  stages  of  the  Marchand  Miseion,  to  which  he  was 
attached*  may  be  of  some  service  at  the  present  time,  though  written  in 
a  popular  style  and  laying  no  claim  to  scientific  value.  Another  recent 
publication  with  an  indirect  bearing  on  French  colonial  undertakings  is 
M.  Schirmer's  translation  of  Yon  Bary's  journal,!  kept  during  his  journey 
to  Air  in  lB76-77»  since  which  no  European  has  visited  that  country. 
As  the  journal  bad  already  been  publielied  in  German,  the  value  of 
the  new  edition  lies  princi pally ^a part  from  the  attention  called  by  it 
to  a  traveller  whose  work  is  not  widely  known — in  the  translator's  notes 
and  geographical  index,  and  the  appendix,  in  which  he  has  brought 
together  the  meteorological  data  scattered  throughout  the  journal. 

A  useful  collection  of  documents  relating  to  the  partition  of  Afrioa, 
compiled  by  Captain  Van  Orthoy,  has  been  lately  issued  in  Brussels.; 
Its  plan  coinoidos  in  the  main  with  that  of  Hertslefs  *  Map  of  Africa 
by  Treaty,'  but  its  bulk  has  been  lessened  by  the  omission  of  all  agree- 
ments regarding  cessions  of  territory  in  the  past  which  have  fully  taken 
effect.  All  documents,  however,  are  included  which  are  still  in  force  as 
fixing  international  boundaries.  The  arrangement  is  chronological,  but 
U  classified  table  gives  the  reference  to  the  documents  under  the  head 
of  the  powers  interested.  A  useful  feature  is  the  retention  of  the 
original  language  or  languages  of  all  the  documentSi  while  the  collection 
includes  some  imjiortant  treaties  signed  since  the  publication  of 
Hertslet's  work,  such  as  the  latest  with  Abyssinia,  Other  important 
documents  not  given  in  the  latter  are  the  SuUan*s  firmans  of  1841  and 
1865  relative  to  the  Eastern  Sudan,  and  the  declaration  of  neutrality  of 
the  Congo  State  signed  at  Brussels  in  1894,  which  contains  a  full  state- 
ment  of  the  then-existing  boundaries.  No  information  is  given  respect* 
ing  the  limits  as  laid  down  in  1885,  which  may  still  be  of  importance 
as  regards  the  frontier  north  of  Tanganyika.  The  map  has  been 
carefully  compiled,  and  contains  no  error  of  importance. § 


♦  '  Vers  le  Nil  Fran^ais/     Paris :  Flamiuonou.    [I8l>8.] 

t  *  Le  Demier  Rappurt  d*im  Etiropeuu  hui  Ghat  et  Lea  Touareg  de  FAir/  Park  i 
Ftflchbaclier.     1898. 

X  'Conventions  Intt'matiooaleB  definiasant  Ifs  Limitei  AotmoUea  dea  Fosaesaicmft, 
etc,,  in  Afriqii©/     Bniaaelfl  :  Soc  Beige  de  Libraixie*     1898, 

§  Tbe  following  minor  iuacouraritia  ooour :  Tiie  whole  western  ahore  of  Lake  Albert 
IB  coloured  aa  if  le;iaed  to  tbe  Con^o  State,  whereus  the  leased  portion  enda  immc- 
diiildy  «onth  of  Muhugu  Th©  territory  aetually  dominated  by  Abyasitiia  is  not  ehowu 
aa  extending^  far  enoqyjh  to  the  aoutlj-tjaat,  and  there  iti  no  indic&tiou  that  the  temt«>ry 
w^St  of  the  uppisr  Zainbi-zi  is  atill  nnapporlkined  between  Fortngal  and  Gr^at  Britniti. 
Tjiu  British  Central  Africa  Protectorate  in  alao  wrongly  shown  at  extending  weal  to 
Lakes  Mweru  and  Banpwetilo. 
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One  or  two  quite  recent  works  muBt  be  added  to  our  Hat.  The 
first  of  these  is  Sir  Harry  JohnBton'a  maiiiial  on  the  colonization  of 
Africa.'  The  title  hardly  perhafis  explains  the  true  scope  of  the  Tolume, 
which  is  not  confined  to  colonization  in  the  strict  sense  of  the  word,  but 
really  embraces  the  whole  history  of  intercourse  of  foreign  nations  with 
Africa  from  the  earliest  historical  periods,  while  the  question  of  the 
possibility  of  European  colonization  in  that  continent  is  very  briefly 
touched  upon,  as  is  but  proper  considering  the  historical  standpoint 
adopted.  Sir  Harry  Johnston's  writings  are  always  original  and 
suggestive,  and  he  has  succeeded  in  making  the  present  work  much 
more  than  a  dry  record  of  facts.  After  an  opening  chapter  on 
the  early  history  of  Africa  down  to  the  close  of  the  Mohammedan 
invasion,  he  takes  up  separately  the  history  of  the  various  European 
nations  in  Africa,  with  chapters  on  the  slave- trade,  missions,  and 
exploration,  Thia  method  of  treatment  involves  a  certain  lack  of  historic 
continuity,  by  which  the  wider  aspects  of  the  subject  are  somewhat 
obscured,  but  this  was  perhaps  unavoidable.  The  remarks  in  the 
opening  chapter  on  the  racial  history  of  Africa  are  interesting,  though 
decidedly  speculative.  The  author  considers  the  Negroes,  Hamites,  and 
Semites  as  offshoots  from  one  stock,  the  divergence  probably  taking 
place  in  Arabia.  He  endeavours  to  sketch  the  distribution  of  races 
about  3000  years  ago,  at  which  comparatively  recent  date  he  thinks  the 
Negroes  had  not  pushed  far  beyond  the  Equator,  the  Bantu  dispersion 
from  a  home  on  the  Nile-Congo  watershed  being  held  to  be  more 
recent.  In  telling  the  story  of  European  enterprise,  he  shows  a  wide 
knowledge  of  the  facts,  and  gives  much  interesting  information  not 
generally  accessible,  especially  with  regard  to  the  earlier  periods.  The 
chapter  on  exploration  is  perhaps  the  l>e8t  account  for  its  length  which 
has  appeared,  though  containing  one  or  two  slips-f  The  concluding 
remarks  on  the  probable  future  of  the  continent  are  deserving  of 
attention.  The  author  considers  the  parts  suitable  for  colonization  by 
Europeans  to  Vie  priictically  limited  to  extra- tropical  Africa,  which, 
however,  offers  room  for  a  great  influx  of  population.  He  looks  forward 
to  a  large  overflow  from  India  into  the  more  sparsely  peopled  tracts  of 
East  Africa ;  to  a  less  rigorous  observance  of  Mohammedan ieiu  on  the 
part  of  its  adherents;  and  to  a  gradual  identification  of  the  Negroes 
with  their  respective  European  rulers. 

Headers  of  Miss  Kingsley's  former  volume  on  West  Africa  will  have 
learnt  to  expect  from  her  pen  nothing  of  the  commonplace,  and   her 

E*  Oaiahridge  lliutorical  8enea :  "  The  Oolonia-itioti  of  Africa/  By  Sir  11a rrj  H. 
Johnston,  k.c.r.  Cambricjge  Uiii^rer^jity  Prega.  1809. 
t  We  are  tolil,  €,g,^  that  Mtitteucci  and  Masaari  were  the  first  to  crow  Africa  from 
east  to  m^Ai ;  hIao  tbat  R^voil  followed  the  brothers  <f  iimca  tn  the  exploratioa  of 
Somaliland,  anf3  thai  Ueclitrit/.  aud  P-issarge  were  t*.\piorers  nf  the  region  between  tlie 
(Jameroooii  and  the  Betm©  wat<  railed. 
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new  work  •  on  the  same  subject  fully  Bustains  the  reputation  of  its 
deoessor  in  this  respect.  Freshnesa,  foroe,  and  originalitj  are  its  un- 
doubted characteristics,  and  whatever  may  be  the  verdict  respecting  the 
views  put  forward,  it  is  bound  to  rivet  the  attention  of  the  reader  from 
beginning  to  end,  and  provide  both  entertainment  and  instniction. 
The  authorees  has  put  down  her  ideas  in  the  language  that  came  first 
to  hand,  and  for  this  very  reajson  suoceeda  in  driving  home  her  points 
in  a  way  that  no  nice  choice  of  expression  could  eflFect,  Needless  to  say, 
she  has  very  decided  opinions  of  her  own,  but  they  are  often  too  much 
the  result  of  personal  bias  and  di  sin  olio  at  ion  to  see  things  in  a  common- 
place light  to  be  entirely  convincing.  Her  predilections  for  the  West 
African  traders  (with  whom  she  is  proud  to  identify  herself),  for  the 
Negroes  in  their  unsophisticated  state,  for  the  country  itself,  and  in  a 
lesser  degree  for  French  colonial  methods, f  niate  her»  in  particular. 
somewhat  blind  to  the  less  favourable  side  of  the  picture.  The  book 
deals  with  a  variety  of  topics,  from  the  animal  peats  which  everywhere 
make  their  presence  felt,  to  the  native  laws  of  property  and  religious 
syatema,  and  brings  home  to  the  reader  in  a  forcible  way  the  character- 
is  tic8  of  the  West  African  coast,  not,  however,  untiuged  with  a  certain 
romantic  halo.  The  subject  most  fully  treated  is  the  fetish  question, 
which  received  less  attention  than  it  deserved  in  the  former  work,  and 
on  which  new  light  may  be  thrown.  Miss  Kingsley  thinks,  by  the  recog- 
nition of  at  least  four  distinct  forms  or  **Bchoo]8"  of  fetish.  In  an 
interesting  chapter  devoted  to  early  trade,  the  *'  silent  trade  '*  mentioned 
by  the  old  writers  is  discussed,  and  accounted  for — in  West  Africa — by 
the  influence  of  fetish.f 

The  section  of  tho  book  with  the  most  practical  bearing  at  the 
present  time  is  that  which  deals  with  the  trade  and  government  of 
British  West  Africa.  Miss  Kingsley  speaks  in  the  highest  terms  of  the 
value  of  West  African  trade  to  the  British  Empire,  holding  that  such 
tropical  countries  stand  in  the  froot  rank  (before  India  and  ChiBA 
even)  among  future  markets  for  manufactured  goods.  She  is  an 
uncompromihing  opponent  of  the  Crown  Colony  system,  on  which  she 
lays  all  the  blame  for  the  little  progress  yet  made  in  the  development 
of  West  Africa.     She  puts  forward  a  detailed  scheme  for  the  replace- 


*  *  Weat  African  Stud  iea.'     By  Mary  H.  Kingsley,     London:  MacEjillan.     1899* 
t  It  ia  curiotis  to  notico  tbat  where  Mies  Kingsley  saw  so  mueli  tu  excite  her  ad- 
miratioD,  a  French  traire1kr»  M,  Foa,  found  cauae  for  regret  in  the  atate  of  atagnatloo 
ob»erTeil. 

X  Many  other  acoottDia  of  dtimb  trading  might  have  been  afldcd  lo  Tilisa  Kiagaley'^ 
list,  e.g.  of  the  older  writers,  those  of  Pliny,  Coamiia  Indlcr>|jtouato8»  the  Pefiplua  of  tlie 
Erythra&an  aea,  Ibn  Batntn,  and  Juho  de  Marignolli.  The  earlieet  intercourse  of  the 
BiiB^^iana  with  the  Gbukehes  is  eaid  to  have  been  carried  on  in  this  faahion,  while  in 
modem  timea  the  PoliarB  of  the  Puloey  hills  are  aeid  to  adopt  the  i^raotiee.  The 
mcxiem  form  aeen  by  Miea  Kingaiey  in  Weat  Africa  ia  a!ao  inenlioaod  by  Mr.  Miltaon 
(Pfoc.  R.O.6.,  UM.  xiii.  582). 
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ment  of  the  preaetLi  system,  wbick  certainly  merite  careful  attention, 
although  no  doubt  open  to  certain  objectionB,  A  valuable  addition  to 
the  book  ia  fonniecl  by  two  appendices  by  traders  long  resident  in  West 
Africa,  who  bave  been  prevailed  upon  to  impart  to  the  world  some  of 
the  stores  of  information  so  rarely  made  available  in  such  cases. 

Mr*  Bindlose's  recent  account  of  the  Niger  delta  *  will  be  read  with 
mnch  interest  in  connection  with  the  work  last  spoken  of,  and  is  par- 
ticularly useful  as  placing  before  the  public  many  of  the  same  facte  in 
a  somewhat  different  light.  The  author  was  attracted  to  West  Africa 
by  the  desire  to  gain  for  himself  some  accurate  knowledge  of  that  region, 
the  truth  respecting  whioh  is  so  difficult  to  arrive  at.  The  date  of  the 
journey  is  not  mentioned,  but  inteTnal  evidence  shows  that  it  was 
anterior  to  the  Benin  massacre.  Mr.  Bindluss  possesses  considerable 
deacriptive  powers,  and  presents  a  series  of  unusually  vivid  pictures  of 
nature  in  the  Niger  swampSt  and  particularly  of  the  life  of  European 
traders,  officials,  and  missionaries  in  that  fever-stricken  region  ;  supple- 
mentiug  his  own  observatious  by  many  anecdotes  and  narratives  con* 
neoted  with  its  history.  His  descriptions  of  the  calm  but  strong  flow 
of  the  delta  streams,  of  the  rapid  obliteration  of  man's  work  by  the 
vigorous  force  of  nature*  anl  of  the  toilsome  building  up  of  solid 
ground  as  the  foundation  for  new  stations,  deserve  special  mention. 
Amid  many  harrowing  stories  of  disease  and  death,  as  well  as  of  human 
cruelty  and  superstition,  there  are  also  brighter  pictures  of  heroic  forti- 
tude and  devotion  to  duty.  To  the  question,  "  Is  it  all  worth  while  ?  ** 
the  author  gives  an  unhesitating  "  Yes,"  laying  stress  on  the  advan- 
tages aocruiug  to  the  home  population  from  the  trade  of  the  region, 
while  not  the  lea.st  gain  is  the  drastic  training  which  alone  can  maintain 
the  vigour  of  a  natioD. 

A  very  brief  notice  must  suffice  for  the  remaioing  hooka  on  our  list, 
Mr.  H.  C.  Thomson  gives  f  a  thoughtful  discueaion  of  the  South 
African  problem,  as  regards  the  new  territories  of  Khodeaia,  from  the 
standpoint  of  a  champion  of  the  native  races  and  an  enemy  of  monopoly 
and  speculation.  He  has  many  severe  things  to  say  of  Mr.  Rhodes,  but, 
though  a  vigorous  critic  of  our  policy  towards  the  Transvaal,  he  allows 
that  the  abuses  in  its  government  have  much  to  ant*wer  for.  The 
irrigation  question  ia  German  South-West  Africa  is  very  thoroughly 
dealt  wnth  in  a  work  by  Herr  Rehbock,J  an  engineer  who  visited  the 
oonntry  on  behalf  of  a  syndicate,  and  who  alao  sketches  briefly  the 
physical  geography  of  the  territory,  and  discusses  its  agricultural 
capabilities  and  poBsibilities  of  development.  He  advises — besides 
such  steps    as    the    improvement   of    means    of   communication — ^the 

•  *Io  the  Niger  oouotrj,*  By  Haratd  Bindloss.  Edinburgh  aad  London:  Black- 
wood.    1896. 

t  ^Rhodetiia  und  its  Govomiueiit/     Loudcin:  Smith  &  Elder     1S98. 
I  *  DeutBch-Sttdwest-Afrikiu'    Berlin  :  Diotxich  BeEmcr.     1898. 
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eatablialiment  of  agricixUural  colonies,  and  ieleota  as  th©  most  suitable 
apot  for  a  first  experiment  the  neighbourliood  of  Hatsamas,  south-east  J 
of  Windhoek.  The  book  jb  well  provided  with  maps  and  diagrams,  a« 
well  as  with  excellent  photographic  illuatrations,  and  is  a  valuable 
addition  to  our  knowledge  of  the  country.  German  East  Africa,  again, 
is  th©  subject  of  a  work  by  llr.  F.  Wohltmann,*  who  gives  the  results 
of  his  examination,  as  an  expert,  of  th©  agricultural  resources  of  that 
territory.  His  account  is  decidedly  encouraging,  and,  with  the  illustra- 
tions which  accompany  it,  gives  an  impression  of  progress  and  order 
which  speaks  highly  for  the  persevering  labours  of  German  pioneers  in 
that  field.  In  spite  of  the  large  outlay  which  ^has  been  necessary  to 
secure  these  results,  the  author  considers  that  the  benefits  to  the  nation 
are  such  as  fully  to  repay  ih  The  work  should  be  useful  as  a  guide  to 
those  interested  in  similar  undertakings  in  other  parts  of  tropical 
Africa,  Lastly,  M.  Wauters,  than  whom  no  one  could  have  been  better 
qualified  for  the  task,  gives  a  succinct  account  f  of  the  Congo  Free 
State,  detailing  the  history  of  its  foundation  and  development,  and 
sketching  the  outlines  of  its  geography,  ethnology,  and  economic 
resources.  The  book  will  be  of  much  value  for  purposes  of  reference, 
as  it  brings  into  convenient  compass  a  mass  of  information  elsewhere 
widely  scattered. 


WADDELLS   *  AMONG   THE   HIMALAYAS  —REVIEW, 

B7  Colonel  Sir  T.  H.  Holdicli.  K.C.I.E.,  C  B>,  R,E, 
Amongst  th©  native  states  of  the  Himalaya,  the  little  state  of  Sikhim 
is  unrivalled  for  the  iiiagnificeDce  of  its  scenery  ;  and  it  jjossessee,  besidesiti 
considerable  i>olitioal  interest.  Major  WaddelFs  book  gives  a  cle 
and  very  readable  account  of  this  part  of  th©  great  Himalayan  system, 
and  if  he  has  struck  out  no  new  or  very  original  line  of  his  own,  he  has 
at  least  made  a  pleasant  study  of  a  subject  which  can  never  lack  interest 
so  long  as  th©  love  of  mountaineering  is  inherent  in  Euglishmen. 
Sikhim  comprises  the  upper  basin  of  the  Teesta  river,  the  headwaters 
of  which  rise  near  the  northern  passes  to  Tibet  and  Lhasa,  which  latter 
place  is  much  more  readily  accessible  from  Sikhim  than  fiom  any  other 
part  of  our  frontier.  It  is  this  which  gives  Sikhim  a  cortaiu  politicalu^ 
if  not  strategical,  value.  On  its  west  ia  the  gigantic  chain  of  mountair 
culminating  in  Kanehenjnnga,  a  spur  from  the  main  Himalayan  axis, 
which  eeparates  Sikhim  from  Nepal.  On  the  east  another  long  Kouthern 
extension  from  the  Central  Tibetan  plateau  shuts  off  Bhotan;  but  dove- 
tailed 10  between  Bhotan  and  Sikhim  is  a  triangular  wedge  of  Tibetan 

•  *  Deutsch-0»t-Afriko;     Scliuuoberg-Berliri :  Telge.     1899. 
t  *L'£ltat  ImlepeciJaiii  du  Congtp/     Brusi^^H  :  Falk.     18'J|». 
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territory  called  Chumbi,  which  lies  south  of  the  Indo-Tibetan  waterehed, 
and  which,  until  the  end  of  last  century,  actually  belonged  to  Sikhim. 
Through  this  extension  flows  the  Mo  river  and  its  tributaries  to  the 
plains  of  India,  and  the  route  afforded  by  this  river  (which  lies  partly 
in  Tibet  territory  and  partly  in  Bhotan)  is  the  only  route  which,  accord- 
ing to  Major  Waddell,  would  open  up  direct  communication  between 
Tibet  and  the  plains  uf  India  without  eDconntering  any  formidable 
passes  whatever.  But  there  appears  to  be  something  wanticg  in 
Major  Waddeirs  information  as  to  the  nature  of  the  Mo  route  south  of 
Einchingong.  The  river  is  known  to  flow  through  an  impracticable 
gorge  where  it  washes  the  foot  of  Gipmochi,  and  this  would  certainly 
offer  a  cougiderable  obstacle  to  any  road  project,  to  say  nothing  of  a 
railway.  Accurate  surveys  of  Western  Bhotan  do  not  at  present  exist, 
although  much  valuable  reconnaissance  was  completed  by  Godwin 
Austen  during  the  Bhotan  campaign  of  1865-6G. 

Major  WaddelFs  first  excursion  was  from  Barjiling  by  the  Tibetan 
trade  route  to  Gantok,  and  thence  to  the  quaint  native  capital  of 
Sikhim  (the  residence  of  the  **  king  *')  Tumlong.  This  excursion  took 
place  about  ten  years  ago.  Meanwhile  this  route  has  developed  rapidly 
under  the  able  management  of  the  local  political  officials.  It  will  not 
be  long  before  a  cart  road  is  open  from  Silligori  (the  terminus  of  the 
Northern  Bengal  railway)  to  Gantok,  and  with  the  increased  facilities  for 
communication  thus  afforded,  a  great  im])etiis  should  be  given  to  Tibetan 
trade.  With  this  road  in  existence,  the  advantage  of  opeuing  up  any 
route  which  lies  outside  Sikhim  temtory  becomes  more  than  doubtful. 

From  Tumlong  (of  which  mountain  capital  Major  Waddall  gives  a 
most  interesting  account)  his  route  lay  northward  by  the  Lachun  valley 
to  the  glacial  region  which  encloses  the  Donkia  pass.  He  had  a  look 
at  one  or  two  little-known  passes  south  of  the  Donkia,  leading  into 
the  Chumbi  basin,  and  then  returned  southward  to  follow  the  line 
taken  by  our  troops  under  General  Graham,  when  they  turned  the 
Tibetans  out  of  Sikhim  into  Chumbi,  over  the  Jeleii  pass,  in  1887. 
It  should  he  noted  that  the  best- known  and  most  frequented  routes 
to  Lhasa  appear  to  be  concentrated  on  the  passes  at  the  head  of  the 
Chnmhi,  or  Mochu,  valley,  after  passing  from  the  Teesta  basin  by  the 
Jelep  (14,380  feet).  This  pass  thus  becomes  an  important  point  on 
the  line  of  frontier  comTouuications.  This  route  from  Thari  onwards 
was  followed  by  Tiirner  in  1783,  and  is  obvioualy  a  route  which  is  open 
to  the  passage  of  considerable  bodies  of  men,  or  the  Tibetans  could  hardly 
have  used  it.     It  avoids  the  gorge  of  the  Mo  river  below  Chumbi. 

Interesting  as  Major  WaddelVs  record  of  this  north-oastem  explora- 
tion may  he,  it  is  amongst  the  glaciers  and  snows  of  the  north- west, 
lying  under  the  cold  shadow  of  Kanchenjunga  and  its  kindred  peaks, 
that  the  attraction  of  his  story  chiefly  lies.  Kanchenjunga,  although 
not  even  the  second  highcMt  peak  of  the  Himalayan  system,  is  not  1000 
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feet  lower  tli&n  Evereat ;  and  its  dominant  position,  facing  tlie  fo; 
clad  elopes  of  the  outer  ranges  at  Darjiling,  inveata  it  with  a  pioturesque' 
grandeur  that  is  probably  unequalled  by  any  other  mountain  in  the 
world,  Everest  (29,000  feet)  is  higher ;  but  it  unfortunately  lies  on 
the  border  between  Nepal  and  Tibet,  in  a  position  bo  remote  and  inao- 
cessible  as  to  be  beyond  the  reach  of  European  expiomtion,  and  it  is 
only  doubtfully  visible  from  the  neighbourhood  of  Darjiling.  Another 
gigantic  i»eak,  called  Khambalung  (which  figures  as  Peak  xiiL  in 
survey  records),  lies  in  such  close  proximity  as  to  interfere  with  any 
comprehensive  view  of  the  actual  slopes  of  Everest  from  the  south-east. 
It  is  only  on  the  great  western  watershed  of  Sikhim  dividing  the  Teesta 
affluents  from  those  of  the  Tambar,  in  Nepal,  tbat  a  really  clear  view 
of  Everest  over-topping  the  shoulder  of  Peak  xiii.  may  be  obtained. 

Is  there  any  peak  higher  than  Everest  lying  beyond  it  to  the  north 
or  north-west  on  the  borders  of  Tibet?  This  is  a  question  which  Major 
Waddell  is  unable  to  answer  positively,  but  the  general  testimony  of 
such  explorers  as  have  sighted  Everest  from  th©  Tibetan  side,  coincides 
with  that  of  the  surveyors  who  have  fixed  the  position  of  the  great 
peaks  of  the  Himalaya  from  the  Indian  frontier — that  there  is  not.  The 
Tibetan  name  for  the  Everest  group  appears  to  be  Lap-ohi-kang,  or 
**  the  outer  glacier  pass,"  and  that  of  the  actual  peak,  Jomo-kang-kar, 
or  **  the  Lady  White  glacier ;  **  and  these  Tibetan  people,  who  "  inhabit 
the  surrounding  country,  and  ascend  the  sacred  mountain  for  purpOBee 
of  worship,  as  far  as  they  dare,**  speak  of  another  Lap-chi-kang  beyond 
it  to  the  north,  which  they  believe  to  be  higher.  The  only  Euroj 
authority  for  a  higher  altitude  than  Everest  is  Mr.  Graham»  wliG»| 
claimed  to  have  ascended  Kabru  (24,000  feet),  a  peak  to  the  south 
Kanchenjunga,  and  on  the  same  great  spur  of  the  central  Himalayan^ 
axis.  But  Mr.  Graham  was  almost  certainly  mistaken  in  the  peak 
which  he  ascended  (Major  Waddell  investigates  this  question  at  some 
length),  and  his  observations  are  hardly  trustworthy;  whilst  it  is 
obviously  impossible  that  Tibetans  living  at  the  foot  of  these  moun- 
tains can  have  the  means  of  discriuiinating  between  coniparativelyi 
small  differences  of  height  amongst  such  vast  altitudes.  Until  triangu- 
lation  can  be  so  far  extended  as  to  cover  all  the  high  altitudes  border- 
ing Nepal  on  the  north,  the  doubt  must  remain  unsolved ;  but  it  is 
extremely  unlikely  that  any  higher  peak  could  have  remained  un- 
detected, even  with  such  observations  as  we  at  present  possess. 

It  is  hardly  surprising  that  Major  Waddell  should  have  found  much 
difficulty  in  determining  his  absolute  elevation  by  means  of  aneroids  or 
hypsoraeters.  The  former  are  proverbially  uncertain,  and  tbe  latter 
require  much  more  skill  to  manipulate  than  is  usually  supposed.  The 
chief  difficulty,  no  doubt,  is  to  get  the  water  to  boil  properly ;  and  the 
native  explorers  of  the  Indian  survey  are  by  no  means  always  successful 
in   overcoming   this  difficulty.     At   the   same  time,  it  is  a  matter  of 
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common  experience  that  natives  are  adepts  at  the  art  of  coaxing  water 

to  the  boiling-point  under  circnmstanceB  that  would  utterly  baffle  any 
European  operator.  On  the  whole,  they  succeed  fairly  well.  This  is, 
at  any  rate,  the  method  which  is  usually  adopted  for  determining  the 
heights  of  passes  and  points  on  the  elevated  plateau  lands  to  the  north 
of  India  by  Indian  surveyors. 

Major  Waddell  has  written  a  story  which  is  not  only  interesting, 
but  instructiye.  He  is  a  geologist  and  a  botanist,  as  well  as  a  keen 
observer  with  artistic  perceptions.  The  result  is  a  book  which  adds,  in 
a  pleasant  fashion,  a  great  deal  to  our  general  store  of  knowledge  about 
one  of  the  most  interesting  *' play  grounds  **  of  the  Himalayaa. 
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At  the  meeting  of  the  Royal  Geographical  Society  on  March  27,  the 
President,  Sir  Clements  Markham,  made  the  following  very  satisfactory 
statement  with  reference  to  tbe  progress  of  the  subscriptions  towards 
the  equijimeut  of  a  Kational  Antarctic  Expedition; — 

"In  my  opening  address  this  Session,  in  referring  to  the  urgency  of 
obtaining  funds  for  an  Antarctic  Expedition,  I  expressed  my  conviction 
that  the  spirit  which  intluenced  the  patriotic  adventurers  of  the  Eliza- 
bethan age  was  still  alive  amoug  us*  Many  good  men  and  true  have 
answered  to  my  appeal.  But  I  now  have  the  pleasure  of  announcing 
to  yon  an  act  of  unselfish  liberality  which  does  indeed  remind  us  of  the 
merchant  princes  of  the  days  of  old.  Our  associate,  Mr.  L.  W,  Long- 
stafft  a  Fellow  of  this  Society  of  many  years'  standing,  has  subscribed  a 
sum  which  virtually  puts  an  end  to  our  chief  difficulty.  We  shall  be 
enabled,  at  least,  to  equip  an  efficient  expedition  consisting  of  one  vessel, 
and  to  co-operate  with  the  Germans  in  the  soientilio  exploration  of  the 
Antarctic  Eegions.  You  will  like  me  to  read  to  you  the  letter  I  have 
received  from  Mr,  Longstaff,  from  which  you  will  loam  the  noble 
motives  that  have  actuated  him,  and  the  muuiQcence  of  his  contribution. 

**  *  To  the  Presil*ent  of  the  Royal  Geographical  SoctETY. 

•* '  Dear  Sir  Clements  IHaroiam, 

***  Being  convinced  uf  the  imperative  need  of  the  immediate 
preparation  of  a  British  expedition,  I  have  the  pleasure  to  inform  you 
that  I  have  this  day  paid  to  the  credit  of  the  Kational  Antarctic  Ex- 
pedition with  Mtssrs.  Cocks,  Biddulph  ife  Co.  the  sum  of  £25,000, 
which  I  trust  will  meet  the  exigency  of  the  case. 

" '  Though  my  attainments  are  but  slight,  I  have  all  my  life  beea  much 
interested  in  scientific  matters,  and  as  a  Fellow  of  our  Society  for  nearly 
thirty  years,  it  gives  me  peculiar  pleasure  to  be  able  thus  to  contribute 


42  r} 


THE  MONTHLT  BECORD. 


totMrards  the  advanoement  of  our  knowledge  of  the  planet  ou  whioh  we 
liveu 

**  *  I  am,  dear  Sir  Clements, 
"*  Yours  faithfoUy, 

^♦♦LlEWELLYBI  W.  liONOSTXFF." 
**  •  Bidgelandfl,  Wimbledon,  March  22,  I8t)9; 

*'I  will  now  ask  the  meeting  to  paaa  a  cordial  vote  of  thanks  to  Mr. 
L,  W,  Longstaff,  which  I  shall  have  great  plea  sure  in  conveying  to  him/' 

In  connection  with  the  above,  it  may  be  of  interest  to  state  that  Mr* 
Ijong8taflf*8  father.  Dr.  George  Dixon  Longataff,  was  one  oftheFonnders 
aod  a  Vice-President  of  the  Cberaical  Society,  lie  himself  was  bom  in 
1841,  and  was  educatetl  at  the  Wandsworth  Proprietary  School,  under 
the  late  Bishoj)  Staley»  and  studied  cbemialry  at  Fninkfort-oii-the-MaiD, 
and  under  the  late  Prof*  jV.  W.  von  Hofmann  at  the  Royal  Cullege  of 
Chemistry.  He  was  the  first  vice-cbairoian,  and  is  still  a  director  of 
Blondell,  Spenoe,  and  Company,  Limited,  manufacturers  and  merchants, 
lie  has  done  much  to  improve  the  relations  between  employers  and  em- 
[doyeti,  and  has  established  a  peo^sioo  fund  for  the  employees  of  his  fimi» 
In  1880  he  retired  from  the  Ist  East  Hiding  of  Yorkshire  Rifle  Volun- 
teer Corps,  with  the  rank  of  Lieut  -Colonel,  Mr.  Longstaflfs  well-timed 
liberality  has  made  it  possible  lo  return  a  favourable  reply  to  the  inquiry 
in  Ilaron  von  Hicbthufeu*8  letter,  wbicli  is  given  on  a  previous  page. 
With  the  BubscriptioDS  received  or  promised  from  various  quarters,  the 
funds  at  the  disposal  of  the  joint  Antarctio  Committee  now  amount  to 
£40,0130,  It  is  hoped  and  believed  that  Mr.  Longs taff's  generous  ex- 
ample will  be  followed  to  a  greater  or  less  extent  by  others,  and  that  in 
the  end  a  sufficient  sum  may  be  obtained  to  equip  a  National  Expedition 
worthy  of  the  country. 
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Bainfall  in  the  Lake  Biatrict.-  ArnoDgat  the  short  papers  prefixed  ta 
SymoDs'  volume  of  *  Kainfall  Tables  fur  IH'JT/  is  one  on  the  mean  annual  rainfall 
of  tbe  English  Lake  Diatrict^  wbich  forms  an  almost  perfect  miniature  specimen  of 
skilful  diflcuagion  of  raiQfdli  atatbtice,  particularly  in  tbe  way  of  sbowing  how 
clo«e  approximatioDB  to  trne  long-p«riod  means  may  be  obtained  from  short  or 
irregulax  records.  The  orographical  map  from  Dr,  Mlirs  jiaper  on  the  Lake  District 
18  reproduced,  aud  facing  it  ie  a  noap  ebowiog  tho  mean  annual  raiufail,  the 
isahystalfi  being  drawn  in  thicker  lines  the  greater  the  rainfall  they  represent — a 
distinct  addition  to  graphic  methods  for  this  class  of  work.  Ooe  of  the  mo«t 
interesting  p*oints  brought  out  by  the  discussion  is  the  fact  that  the  line  of  100 
iDohes  encloses  an  area  of  not  Itsd  than  70  square  miles ;  and  it  is  supposed  that  the 
lOO-  inch  area  luay  extend  even  further  eastward  than  is  ahown^ — ^probably  as  far 
as  Kentraere  reservoir  and  Kidsty  Pike.  In  both  Langdale  and  Borrowdale  the 
annual  rainfall  is  shown  to  be  nearly  130  inches.  The  rapid  changes  of  rainfall 
within  abort  distances  arc  very  remarkable;  between  Great  Gable  and  the  Stye,  H 
mile  apart,  the  average  difference  is  71  inches,  equal  to  0*0 1  inch  per  yard.  The 
paper  is  one  of  groat  importance  in  affording  almost  the  first  opportunity  of  inves- 
tigating adequately  the  curious  anomalies  known  to  exist  with  regard  to  the  dis- 
tribution of  the  rainfall  and  the  prevailing  rain-bearing  winds. 
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Loch  Goruiik  and  tlie  Coolin  Hills*— In  the  summer  of  1897,  a  party  of 
membera  of  the  Scottish  MouotaitieenDg  Ctub,  uader  the  guidance  of  Mr,  W. 
Douglas,  of  Edinburgh,  caniped  for  some  time  at  the  head  of  Loch  Coruisk,  m 
Skye,  and  occupied  their  time  in  fixing  aUiludea  and  filling  in  the  detailed  work  on 
the  6-inch  Ordnance  Surrey  map,  as  well  aa  in  feats  of  rock-climbing*  Mr. 
DoQglas  published  during  last  year,  in  the  Scottish  Mountain  earring  Club^s  Joujfial 
(vol.  Y.  p.  1),  a  full  account  with  illustrations  of  the  life  in  this  camp,  and  also  the 
Ordnance  Survey  map  of  the  Coolins,  bearing  ia  a  special  character  the  names  and 
heights  added  by  the  mountaiaeers.  Occasion  was  taken  to  make  some  soundings 
in  Loch  Cornisk,  a  small  lake  little  over  a  mile  in  lengthy  and  Burrounded  by 
picturesque  cliffs ;  the  surface  stands  about  20  feet  above  sea*leveL  Five  soundmgB 
were  made  in  the  upper  part  of  the  loch  above  a  group  of  small  islandsi  which  may 
possibly  mark  a  division  into  two  basins,  and  the  greatest  depth  observed  was  96 
feet,  near  the  steepest  part  of  the  shore.  Id  the  centre  two  soundings,  some  distance 
apart,  both  showed  64  feet.  A  note  by  Mr.  J,  Rennie,  on  the  magnetic  properties  of 
the  rocks  near  Loch  Coruisk,  is  given  in  an  appendix.  At  one  place,  the  bearings 
of  a  distant  object,  taken  from  two  points  not  ten  paces  apart»  but  on  different  sides 
of  a  spur  of  rock,  showed  a  difference  of  57 ^  and  in  another  place  a  diflference  of 
€*k°  was  observed. 

The  Influence  of  Lake  Balatoa  on  the  Climate  of  the  Surrounding 

Hegion« — In  the  fourth  part  of  vol,  i*  of  the  lie sul lute  tkr  wtssen-nchaftHchen 
Er/orschung  des  Fiaittnutt^  the  investigations  into  the  climatic  conditionsy  and 
especially  the  rainfall,  of  the  district  around  Lake  Balaton  are  described  by  Dr. 
Saringer  and  Herr  Odon  von  Bogdanfy,  The  results  of  twenty  years*  observations 
of  atmospheric  pressure  and  temperaturei  wind,  humidity,  and  rainfall  at  fourteen 
etfttions  on  the  margin  of  the  lake  and  in  the  neighbourhood  are  discussed,  and 
besides  other  illuetratioDS  there  are  twenty*four  rainfall  maps  for  the  whole  of 
Hungary,  specially  prepared  by  the  lickhvamt  fiir  Wa^strhau  und  Bodenverhesse- 
runff.  Notwithstanding  the  comparatively  small  size  of  the  lake  (less  than  one- 
ninetieth  the  area  of  Lake  Michigan)^  the  effect  vf  its  presence  on  the  temperature 
of  the  surrounding  region  is  very  distlQCtly  marked :  the  daily  maximum  is  lowered 
by  about  1°  Fahr.  on  the  mean  of  the  year,  while  the  daily  minimum  is  raised  by 
1^'5  Fahr.  on  the  same  period,  and  more  than  2''  Fahr.  during  the  summer  months. 
Both  the  diurnal  and  annual  range  of  temperature  is  less  than  in  the  rest  of 
Hungary,  and  the  raising  of  the  minima  being  greater  than  the  lowering  of  the 
maxima,  the  mean  temperature  is  on  the  whole  above  the  normal.  The  rainfall 
decreases  Bomewhat  from  south-west  towards  north-east,  the  lake  lying  in  the 
transition  area  between  the  humid  districts  to  south-west  and  west,  and  the  regions 
of  small  rainfall  to  the  eastward.  The  amount  of  sunshine  ia  relatively  high, 
'*  rainy  "  days  number  only  one  in  four  or  five. 

Glaciation  in  the  Ella  Mountainfl,  Bnlgaria. — A  valuable  paper  on  the 
liila  moutitain?,  with  a  special  view  to  the  trdcc:*  atill  exietiog  of  a  former  glaciation 
of  the  raoge,  is  contributed  by  Dr,  Cvijic  to  the  ZeiUthrift  of  the  Berlin  Geo- 
graphical Society  (IBUi?,  No.  4).  The  author,  who  is  well  known  for  his  useful 
monograph  on  the  phenomena  of  the  **  Karst,'*  carried  out,  in  comjMiny  with  three 
Bulgarian  savants,  a  careful  exploration  of  the  range  in  the  summer  of  1890» 
starting  from  Samokov,  on  the  north  side  of  the  mountainj^,  and  making  a  series 
of  excursions  through  the  upper  valleys  of  the  Iskar,  Reks,  and  other  streama,  and 
across  the  intervening  ridges,  with  the  ascent  of  Mount  Muaaala,  the  highest 
summit  of  the  Kila.  Traces  of  glacial  action  were  boou  met  with,  and  this  subject 
fixed  the  attention  of  Dr,  Cvijic  throughout  the  whole  trip,  by  reason  of  the 
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iaterest  attachiog  to  ib  rrom  the  fact  that  the  phenomenon  baa  hoen  denied  to 
exiBt  in  the  Balkaji  penioBula.  He  aIbo  studied  the  general  orographic  structure 
and  hydrography  of  the  range,  and  the  first  aection  of  his  paper  gives  a  clear  account 
of  it  from  these  points  of  view.  The  second  disctisacB  in  detail  the  tracea  of  former 
glaciers  discovered  and  their  relation  with  the  present  extent  of  nev6  in  the  range. 
Tbe  Rila  poasesfles  no  cantinuona  coveriog  of  snow,  as  its  highest  peaks  do  not 
reach  above  the  climatic  snow-line.  The  abundance  of  snow  which  has  struck 
moflt  travellers  is  due  to  the  perennial  patches  of  n6v6,  found  chiefly  in  the 
Kare^  a  featnre  characteristic  of  the  range,  to  which  Dr.  Cvijic  devotes  epeoial 
attention.  They  are  described  as  broad  semicircular  nicbesg  occurring  at  the  head 
of  the  valleya,  with  a  steep  wall  above,  hut  open  in  the  opposite  direction.  Their 
floors  are  generally  flat,  often  containiog  pools  of  water  held  in  by  ridg^  of  rock  or 
by  moraines.  The  volleys  |;enerally  fall  in  a  series  of  steps,  of  which  the  Eare 
form  the  highest  member.  They  are  generally  found  in  association,  and  are  in 
that  case  separated  by  sharp  ridge#  of  rock.  Of  a  total  of  about  thirty-two  in  the 
range,  twenty-five  face  the  north  and  seven  the  east,  so  that  they  are  restricted  to 
these  sides  of  tbe  ridges*  All  occur  above  the  limit  of  trees*  It  is  in  the  Kar6 
that  the  chief  traces  of  glaciatioo  are  found,  and  these  are  spe;;ially  abundant  in 
the  Kar  of  Edi-jol  (Seven  lakea)^  of  which  (as  of  some  others)  an  enlarged  map  is 
given  with  the  paper.  The  general  map,  which  is  coloured  according  to  C5on- 
tours,  shows  all  the  Kare^  as  well  as  the  moraines,  rocltes  rnoutonnies,  and  other 
vestiges  of  glacial  action.  The  Eila  is  the  most  southern  point  in  Europe  where 
traces  of  an  ice-age  have  been  found,  and,  as  might  be  expected,  such  occur  only 
in  the  upper  region,  the  former  snow-line  being  placed  by  Dr,  Cvijic  at  about 
1Q0(J  feet. 

The  Glaciers  and  Forests  of  the  Western  Caiicasua.— The  preltminary 
report  on  a  journey  in  the  North- Weateni  CAUcasuSj  made  in  1896  under  the 
auspices  of  the  Russian  Geographical  Society,  is  given  by  N.  A.  Bosch  in  the 
two  last  numbers  of  FeUrmann^  MUUilumjcn  for  1898.  The  special  object  of 
the  journey  was  the  investigation  of  the  glaciers  and  vegetation  of  the  upper 
parts  of  the  little  visited  valleys  on  the  north  side  of  the  We^^tern  Caucasus  west  of 
the  Klukhor  pass,  traversed  by  tribataries  of  the  Kuban.  They  were  reached  by 
way  of  Batalpashinsk  and  the  Aul  Teberdy,  where  the  preparations  for  the  separate 
axcuraiona  were  made.  The  first  continuous  forests  in  ihe  Kuban  valley  were 
reached  near  the  village  of  Khumara,  where  the  hillsides  are  tree-clad.  As  has 
been  found  elsewhere  on  the  western  flaaks  of  the  Caucasus,  a  forest  zone  of  decidnous 
trees  of  the  ordinary  European  type  is  first  fouod,  and  conifers  first  appear  in  any 
numbers  higher  up  the  valley.  Tbe  fir^t  valley  explored  was  that  of  the  Great 
Selenchuk*  Beech  woods  of  tbe  character  of  a  primeval  forest  were  here  met  with. 
The  upper  valley  bears  the  name  of  Peysh,  from  the  conical  peak  of  thst  name, 
3787  metres  (12»261  feet),  which  closes  it  in.  A  glacier  was  discovered  at  the 
head  of  tbe  valley,  and  two  at  the  source  of  the  Sofja,  a  tributary  stream  so  named 
by  the  Abkhasians  who  formerly  dwelt  here.  Tbe  principal  glacier  is  said  to  have 
retreated  of  late  years.  The  woods  of  these  upper  valleys  consist  either  of  pines  or 
of  firs  and  spruces,  intermixed  with  deciduous  trees  and  brushwood.  At  the  source 
of  the  Psysh,  a  forest  of  firs  has  quite  a  primeval  character,  and  the  Aurochs  is 
said  to  have  formerly  roamed  there.  It  is  at  no  great  distance  from  the  Sagdan 
valley,  where  they  still  exist.  The  next  valley  visited  was  that  of  the  Axaut, 
previously  undescribed,  though  an  easy  path  up  it  was  found.  Fine  forest,  broken 
by  small  meadows,  extends  to  its  head,  where  there  are  two  glaciers  of  the  first 
class  longer  than  that  of  Marukh  (at  least  Z  miles  according  to  Dinnik),  That  at 
the  western  source  is  said  to  have  retreated  700  yards  since  about  1870.     Other 
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gUciers  were  exAtniDed  In  the  valleys  of  the  Teberda  iDd  Marukb,  aome  of  which 
Ihaii  been  previously  visited.     One  at  the  aource  of  the  Alibek,  a  tributary  of  the 
PTeberda,  waa  also  almost  equal  to  the  Marukh  glacier.     Herr  Buscb  croased  the 
FKarukh  pa«a  and  examined  the  great  Shkaltre  glacier^  afterwards  makiDg  his  way 
to  Sukham  Kale  by  the  route  foilowed  by  General  Babich's  army  in  1878.     In  all 
thirty  glaciers  were  risited,  while  a  large  botanical  colleclion  was  made,  as  well  aa 
a  botanical  map  of  the  Kuban  region.     The  latter  shows  the  wide  distribution  of 
[pine  and  birch  woods,  which  seems  to  coincide  with  the  region  of  dark  brown 
,  quartz -conglomerates,  while  the  eruptive  formations  are  clothed  with   firs.     The 
L  aspect  of  the  slopes  does  not  appear  to  affect  the  forest  distribution.     On  the  west 
[flanks  of  the  Central  Caucasus  the  deciduous  forests  clothe  the  Jarasstc  belt;  the 
Icryatallioe  scbiAts  are  bare,  while  the  coniferous  woods  are  found  in  the  granitic 
gleoB  near  the  glaciers.     The  old  Ruaalan  O-verst  map  was  fouod  very  inaccurate  in 
"»ome  places,  especially  in  the  region  of  the  upper  Axaut  and  great  Selenchuk.     The 
new  l-verst  survey  is  not  yet,  we  believe,  complete  for  the  Western  Caucasus, 
I  ml  though  extracts  from  It,  showing  in  detail  the  glacier  sources  of  the  Teberda, 
r  were,  by  permission  of  the  staff,  published  hj  Mr.  Douglas  Freshfield  in  1896. 
Herr  Busoh,  strangely  eno>ugb,  makes  no  reference  to  its  existence,  although  several 
of  the  glaciers  he  describes  (Dombei  Ulgen,  Ptubh,  Amanauz)  are  shown  in  the 
ortlon  published  by  Mr,  Freshfield,     Herr  Busch  was  more  of  a  horseman  than  a 
Qountaineer,  and  more  of  a  glacier  student  than  a  glacier  explorer.     His  studies 
[were,  consequently,  mainly  confined  to  the  lower  extremities  of  the  ice-fitreams.    He 
'gives  few  accounts  or  measurements  either  of  the  mountain  crests  or  the  upper 
neve^    From  his  narrative  it  appears  that  the  chief  glaciers  west  of  the  Klukhor 
pass  attain  an  average  length  of  5  versts  (3A  miles).     This  is  the  length  attributed 
by  the  new  Russian  map  (1  verat  to  the  inch)  to  the  Amanauz  glacier,  which  Herr 
Busch  believes  to  be  the  largest  In  the  district.     It  is  to  be  hoped  that  some  com- 
petent mountaineers  may  visit  and  give  ua  a  more  comprehensive  description  of 
the  scenery  and  summits  of  this  iuteresting  region,  and  of  the  high-lying  glacier  HeldF, 
resembling  those  of  the  Adamello,  conspicuous  from  the  Black  sea  iu  fine  weather. 

Was  the  Ealmiek  Steppe  formerly  wooded!— In  the  eighth  number 

[>f  the  current  volume  of  fJlohtt?^  Prof*  N  eh  ring,  of  Berlin,  discusses  the  question 
of  the  former  existence  of  woods  on  the  present  Kalmuck  Steppe,  near  Astrakhan, 
"Recent  investigations  have,  he  sayp,  proved  that  woods  once  covered  much  larger 
areas  in  the  steppes  of  South  Russia  than  at  present,  and  he  is  inclined  to  believe 
that  the  same  was  the  case  in  the  region  of  the  lower  Volga,  He  bases  this  opinion 
on  the  recent  discovery  near  Luchka,  on  the  right  bank  of  the  Volga,  25  miles 
below  Sarepta,  of  fossil  remains  of  various  animals,  which  elsewhere  show  a 
decided  preference  for  partially  woodid  districts.  The  formation  in  which  they 
were  found  seems  not  fluviatile,  but  a  sub-aerial  deposit  reaerabling  loess,  while  the 
remains  show  no  signs  of  transport  by  water,  so  that  Prof.  Nehring  thinks  it  almost 
certain  that  the  animals  actually  lived  in  the  neighbourhood  in  which  the  bones 
were  found.  The  best- preserved  relic  is  the  scull  of  a  bison,  more  nearly  allied  to 
the  Bison  Europmus  than  to  the  Bi§Gn  Friscus  of  the  German  dilumum^  and 
apparently  very  like  the  bison  of  the  Caucasus.  The  next  specimen  is  the  antler 
of  a  stiig,  which  is  interesting  because  no  such  animal  has  previously  been  known 
to  exist  in  these  parts  north  of  the  Kuma,  Prof,  Nehring  is  inclined  to  identify 
its  owner  with  the  maral  of  the  Caucasus,  Another  antler  belongs  to  a  species  of 
MegnceroSf  the  geous  to  which  the  Irish  elk  belonged,  while  the  last  animal  repre- 
sented is  the  mammoth.  From  the  presecce  of  the  two  last.  Prof.  Nehring  con- 
cludes that  the  former  character  of  the  district  was  that  of  a  steppe  alternating 
with  patches  of  wood. 
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Br.  Putterer  8  Travels  in  Eastern  ABia>— Writing  from  HaDitau  on  JaDuarj 

26,  Dr.  Karl  Futtercr  aends  us  the  follow  log  sammary  of  the  last  atage  of  his 
greiit  journey  acro^^s  Asia,  which  Buppletnenta  his  letter  from  Liaug-choa  referred 
to  in  the  Journal  for  November,  1898  (vol.  lii.  p.  520) :  '*  From  Liang-chou, 
travdling  with  mulep,  we  took  the  high-road  to  SioiDg-fu,  and  then  cootinued 
our  journey  for  aome  lilstaoce  up  the  valley  of  the  Siaing-ho,  where  we  completed 
the  preparations  of  our  journey  into  Tibet  with  yaks.  We  reached  Koko-nor  in 
August,  and  turned  southwards  from  ahout  tbe  middle  of  the  lake-shore  across  the 
South  Roko*nor  mountaiuB  to  the  Dahassu  lake,  and^  turning  eastward  along  the 
great  range  on  the  south  of  thai  lake,  crossed  the  raage  and  reached  the  Hwang-ho 
at  the  Bjtipar  mountains.  We  followed  the  Djupar  range  to  the  south-east  by  the 
Baa  river,  and  a  aeriea  of  hitherto  unexplored  rivers  and  mountain  chains  which 
run  in  a  westerly  direction  to  the  Hwang-ho.  We  halted  on  one  of  the  largest  of 
these,  the  Shtsetee  river,  on  August  15,  and  thence  made  an  excursion  southward 
as  far  as  the  Hwang-ho,  which  we  reached,  travelling  with  horses  and  very  little 
baggage,  in  four  days.  At  the  point  where  we  reached  it,  the  great  river  flows  from 
caat-fiouth-east  to  west-norlh-west  through  a  broad  valley  with  high  terraced  waUa 
of  alluvium  on  the  left  dde.  On  the  left  side  of  the  valley,  a  few  kilometers  diatant, 
a  very  high  snow-covered  mountain  range  runa  parallel  to  the  river.  Nothing  was 
to  be  seen  of  the  bend  of  the  Hwang-ho  valley  from  this  |>oint,  and  there  was  no 
way  along  the  river  nor  any  means,  suoh  as  a  ferry  or  bridge,  for  crofising  the  broad 
Btream,  We  returned  to  the  camp  on  the  Sbtsetse  river,  crossing  on  our  way,  on 
the  right  bank  of  the  Hwang-bo,  a  mountain  of  Palaaozoic  coral  limestone,  and  several 
chains  of  ancient  sandstones  and  schists,  all  of  which  had  a  west-north-west  strike. 
We  then  resumed  our  former  direction  of  march  to  the  south-east  and  east  parallel 
to  the  Hwang-ho  valley,  bnt  at  aome  distance  from  it,  traversing  high  mountainous 
country  and  crossing  one  pass  of  about  13,000  feet.  We  reached  the  valley  of  the 
upper  TaiT-ho  on  November  b,  and  two  days  more  on  horseback  would  have  brought 
us  to  the  Hwang-ho^  which  we  should  have  met  at  a  abort  distance  from  the  road 
leading  directly  eastwards  from  the  Hwang-ho  to  Sung-pan-ting.  Our  yak  caravan 
could  ha,ve  reached  S mi g- pan- ting  in  twenty- five  to  thirty  days,  but  on  .account  of 
an  attack  by  Tibetan  bandits  at  the  monastery  of  Sbinse,  on  the  upper  Tao,  that 
journey  had  to  be  abandoned.  In  the  fight  several  Tibetans  were  wounded,  but 
our  yaks  and  horses  were  driven  away  ;  the  goods  and  collections  were  furtuoately 
saved.  The  expedition  fiuccceded  in  descending  the  Tao  valley  with  all  the  collec- 
tions,  and  reached  Tao-chau  on  November  21,  whence  the  expedition  started  on  its 
return  through  Western  China  to  the  coast.  We  travelled  by  Min-chou  and  Picg- 
ling-fu  to  Singan-fu,  and  tbenco  over  the  Sing-ling  mouu tains  to  the  Tan  river, 
which  w^as  reached  on  December  31.  The  valuable  gcientific  collections  were  con- 
veyed by  mules  to  Lungkuchai,  where  they  were  Bhipi:»ed  in  two  boats  on  the 
Tan  river.  The  hmt  journey  commenced  on  January  2,  and  on  January  12,  at 
Sabokeo,  on  the  Han  river,  they  were  transhipped  to  a  larger  vessel,  and  all  arrived 
at  Hankau  on  the  24th,  We  are  now  on  our  way  home  by  Shanghai  and  Americsa. 
The  whole  of  our  routes  in  the  hitherto  unexplored  portions  of  North-Eastern  Tibet 
have  been  surveyed  topographically  and  geologically ;  the  meteorological  observa- 
tions will  be  kept  up  until  we  reach  Sbangbai,  but  the  geological  survey  ce&sed  at 
the  commencement  of  the  river  journey.  I  hope  to  paas  through  London  about 
the  end  of  March,  on  my  return  to  Germany," 

Dr.  Cholaoky'i  Physical-GeograpMcal  Eesearches  in  China.— The  first 

number  of  Fttertnannn  Mttttilungen  for  IbiiH'  contains  the  ]ireliminary  report  by 
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Dr.  Cbolnoky  on  the  scientific  results  of  hx&  journey  lo  China,  an  outline  of  which 
waa  given  in  the  Journal  in  May  last  (voL  xi.  p.  547),     Dr.  Cholnoky's  attention 
waa  principally  directed  to  the  geotectonic  struciure  of  the  reglona  visited,  and  he 
puts  forward  some  new  ideas  with  regard  to  the  mode  of  formation  of  the  present 
surface  features,  the  origin  of  the  laterite,  and  so  forth.     Hia  investigationE  relate 
chieOy  to  three  regions,  viz.  the  plain  between  Hangchau  and  the  lower  Yang-tse  ; 
Southern  Manchuria;  and  the  region  of  the  lower  Hwang-ho.     In  the  first  of  these, 
he  paid  particular  attention  to  the  geographical  history  of  the  Tai-hu  lake,  and  his 
observations  tend  to  refute  the  idea  of  Richthofen  and  Edkins  that  the  Yang-tse 
OQoe  paased  through  this  lake  on  its  way  to  the  eeiu     Even  at  low  water  the  lake  is 
decidedly  ahove  the  level  of  the  se&,  to  which  it  is  drained  in  all  directions,  while 
Dr.  Cholnoky*s  inspection  of  the  line  of  ground  between  the  alluvial  plain  of  Tai*hu 
and  that  of  Wu-hn  on  the  YaDijj-tee,  led  him  to  conclude  that,  though  traversed  by 
an  artificial  canal,  it  has  never  been  crossed  by  a  river-channel  since  the  deposition  ot 
the  laterite.     In  Manchuria  Dr.  Cholooky  foond  that,  as  in  China,  the  mountain 
chains  have  a  north-east  direction,  while,  as  shown  to  be  the  case  by  Richthofen  for 
the  north  Chinese  ranges,  only  the  PaltBozoic  strata  are  affected  by  the  forces  which 
raised  the  mountains.     Two  diatinct  lines  of  recent  volcanic  action  were  observed^ 
one  of  these  being  marked  by  an  ejttensive  plateau  of  basalt,  which  occurs  just  in 
the  same  latitudes  as  the  American  trap  plateau  of  Canada,  Idaho,  and  Oregon.     1 1 
occupies  the  whole  upper  basin  of  the  Snngari,  and  is  diversified  by  lines  of  basaltic 
volcanoes,  which  have  ihe  ajipearance  of  a  continuous  mountain  range.    The  Chang* 
pei-shan  range,  aloE^;  the  north   frontier  of  Korea,  which  cuts  across  the  Sinic 
system  from  east  to  west,  is  certainly  older  than  the  latter,  and  Dr.  Cbolnoky  is 
inclined  to  connect  it  with  the  Kuen-lun  system.    The  existing  maps  of  Ms nch una 
contain  many  inaccuracies ;  even  James's,  which  is  the  beat,  places  0'n}6-80  50  miles 
too  far  north.    The  river  at  Kirtn  is  not  correctly  named  Sungari,  which  name  is 
used  only  after  the  junction  with  the  Nonni.     Its  real  name  is  Son-hoa-kiang. 
Between  Mukden  and  8han-hai-kwan,  Dr.  Cbolnoky  waa  struck  by  the  vast  plateau 
of  abrasion,  In  which  the  streajus  have  cut  as  deep  channels  as  in  the  loess,  while  in 
his  subsequent  journey  across  the  Hwang-ho  to  the  Hwai  range,  he  found  similar 
characters  in  the  plateaux  traversed,  and  considers  that  these  all  belong  to  one 
system  of  recent  marine  abrasion^  which  extended  from  Liau-tung  to  Swa-tau,  and 
even  to  Singapore.     A  remarkable  fact  is  the  association  of  the  laterite  with  these 
pktcaux  of  abrasion,  the  material  of  the  former  agreeing  with   the  rocks  of  the 
latter  in  pro]>ortion  to  the  nearness  of  the  two.      Dr.  Cbolnoky  therefore  l^t]ggeBta 
that  the  laterite,  which  cannot  be  the  product  of  decomposition  in  niu^  is  due  to  a 
deposit,  in  sea-water,  of  attiiospheric  dust  from  a  parallel  zone  of  deserti»  mixed 
with  the  products  of  abrasion.      In  the  great  Chinese  plain.  Dr.  Cholnoky  dis- 
tinguishes the  following  three  pirallel  zones :  (I)  the  plateaux  of  abrasion  ;  (2)  the 
cones  of  detritus  of  the  rivers;  (3)  the  zone  of  the  deltas.     He  devotes  special 
attention  to  the  second  of  these,  which  is  the  largest  and  most  important,  giving  an 
impressive  account  of  the  cone  of  detritus  of  the  Hwang-ho,  the  largest  in  the 
world. 

Meteorologio&l  Observations  in  the  TurfaE  Depression.— The  well- 
known  explorer,  Roborovski,  was  cummissioned  by  the  Rueaian  Geographical  Society, 
ft  few  years  ago,  to  establish  a  meteorological  station  at  the  amali  town  of  Lukchuo 
in  the  Turfan  depression,  and  observations  were  taken  regularly  from  December, 
1893,  to  October,  1895,  M.  de  Tillo  gives,  in  the  Vomptcs  Jicttdm  (IB'Jd;  jmrt  i. 
p.  IS-t),  a  summary  of  the  results  obtained,  pointing  out  their  great  interest  as 
relating  to  a  region  the  moat  continental  in  the  world,  and  yet  with  a  negative 
altitude.     He  first  gives  the  mean  values  of  atmospheric  pressure  and  temperatuie 
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obeeired  for  each  mcmtb  of  the  aboTe-named  period,  afterwards  showing  the  resulta 
libtai&ed  for  the  separate  monthi  by  reducing  the  obB«ryatioEiB  to  sea-lerel,  and 
making  other  neoeesaiy  oorrectione.  Side  by  side  with  these  results,  tlie  Talnea 
estimated  bj  Buehan,  ia  his  report  oa  aimoepherio  circulation  issued  in  1889,  are 
shown.  The  principal  conclusions  are  as  follows:  (1)  The  centre  of  high  ptressare 
occurs,  during  the  months  of  November,  December  and  January,  in  the  Turfan  depres- 
sion, and  not  near  Irkutsk ;  (2)  the  summer  temperature  is  considerably  hotter^  and  the 
winter  temperature  colder,  in  the  Central  Asian  depresston  than  has  been  eetimafced 
by  Buchan ;  (3)  the  extreme  annnal  range  of  the  barometer  yet  known  on  ike  surfiKe 
of  the  globe  is  that  observed  at  Lukchun.  In  1894  the  difference  between  th# 
means  of  pressure  in  January  and  July  amounted  to  11  inch,  and  in  1895,  to  I'll 
inch ;  while  the  msximum  v<ilue,  as  given  by  Hann  in  1807  for  Semipalatinsk,  wm*  ■ 
0-73  inch.  ^M 

Eiuaian  Expedition  to  Central  Aaia,— The  Russian  Geographical  Society  is  " 
fitting  out,  with  the  aid  of  funds  supplied  by  the  Tsar,  a  new  expedition  for  the 
exploration  of  Central  Asia.  The  expedition,  the  work  of  which  is  intended  Co 
cover  two  years,  is  to  be  under  the  command  of  Lieut  Kozlov,  and  will  leave  St. 
Petersburg  at  the  end  of  the  present  month*  It  will  make  its  way  throus^h  West 
Mongolia  and  the  desert  of  Gobi,  will  crctes  the  Nan-shan  mountains  by  Lake 
Eoko^nor^  and  penetrate  Into  the  re^n  lying  round  the  upper  waters  of  the  Yellow 
ri?€r. 


The  Great  Hile  Eeservoir  above  Aaanan-— The  great  underuking  to  whicli 
the  Khedive's  assent  was  obtained  last  year,  was  publicly  inaugurated  oei 
February  12  hut,  on  which  day  the  foundation-stone  was  laid  by  H.R,H,  the  Duke 
of  Connaught.  During  the  last  few  months  the  contractors,  Messrs.  Aird  Se  Co^ 
have  made  much  progreis  with  the  necessary  preparations  for  the  work,  and  the 
first  cataract  is  now  the  scene  of  bustling  activity,  no  less  than  five  to  six  hundred 
European  officials  and  workmen  being  employed,  while  five  thousand  natives  are  at 
work  quarrying  and  preparing  the  atone,  which  is  obtained  near  the  spot.  The 
Nile  at  the  first  cataract  is  about  a  naile  wide,  and  the  channel  is  broken  at  low 
water  by  a  labyrinth  of  rocky  islets  and  ridg€ft.  It  is  on  this  foundation  that  the 
great  dam  will  be  built.  It  will  be  over  a  mile  long,  80  feet  wide  at  the  base,  and 
the  top  will  be. 90  feet  above  low  water-mark.  It  will  be  xiierced  with  one  hundred 
and  eighty  sluices  for  the  regulation  of  the  fiood  waters,  and  will  raise  the  level  of 
the  river  for  140  miles  above  the  fir&t  cataract.  The  chief  consulting  engineer.  Sir 
Benjamin  Baker,  is  said  to  hare  estimated  that  the  work  will  be  completed  in  two 
years,  but  other  subsidiary  barrages  have  to  be  constnicted  at  Assiut  and  at  Cairo, 
so  that  a  longer  time  will  be  required  before  the  whole  c cheme  can  be  completely 
carried  out.  When  this  is  done,  a  large  area  will  be  added  to  the  cultivable  lands 
of  Lower  Egypt,  and  even  in  Upper  Egypt  additional  irrigation  facilities  will  be 
secured  at  the  time  of  high  water.  It  is  said  that  the  ruins  at  FMlm  will  be  in  no 
way  injured  by  the  raising  of  the  Nile  level,  for,  according  to  the  revised  plans^ 
this  will  be  18  feet  lower  than  was  origioally  proposed. 

Journeys  of  Father  Adami  North  and  Eait  of  Lake  Nyaaa,— Two 

papers  by  Father  Alfona  Adams,  apostolic  missionary  on  Lake  Nyasa,  published 
(with  maps)  in  the  fourth  number  of  the  Forschungen  aus  den  DeuUchen  SchuU- 
gebieten  for  1898,  add  to  our  knowledge  of  the  districts  n'>nh  and  east  of  the  upper 
part  of  the  lake.  The  first  deals  with  the  western  parts  of  Uhehe,  which  Father 
Adama  traversiSi  by  two  diff'erent  routes,  afterwards  proceeding  south  to  the  north 
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^nd  of  Lftke  Xyasa.  He  gives  a  general  sketck  of  the  physical  features  of  the 
country,  enumerating  in  pftrticular  the  principel  Btreams  which,  taking  their  riae 
in  it,  make  their  way  north  and  west  to  the  Kuaha.  During  the  rainy  season, 
which  here  lasts  generally  froai  November  to  the  end  of  May,  these  streams  over- 
flow their  banks,  forming  extensive  swamps.  The  fauna  of  the  region  is  par- 
ticularly rich,  though  uoevenly  distributed;  birds  are  especially  abundant.  Ubena, 
which  occupies  the  western  extremity  of  the  district,  Ip  a  gently  undulating  plateau, 
now  almost  devoid  of  trees,  and  in  great  part  uninhabited  since  the  last  war. 
South  of  it  lies  the  more  elevated  and  mountainous  district  of  Kirougl,  occupying 
the  water-parting  between  the  headwaters  of  the  Ruaha  and  Ulanga.  Granite 
is  everywhere  the  fundamental  rock.  The  second  paper  describes  a  route  from 
Maoda  bay,  on  the  east  shore  of  Lake  Nyasa,  across  the  southern  Livingatoce  range 
to  the  region  of  the  Luvegu,  the  southern  tributary  of  the  Rufiji.  Although  in 
part  coinciding  with  Ramsay's  route  of  1894,  it  diverged  considerably  to  the  north, 
through  the  previously  unvisited  di^jtricta  of  Mgende  and  Upogoro,  crossing  and 
recrossing  the  Luvegu  in  the  central  part  of  its  course.  After  passing  through  the 
mountainous  country  near  the  source  of  this  river,  Father  Adams  entered,  by  a 
series  of  descents,  a  more  undulating  district,  broken,  however,  towards  the  north 
by  the  high  table- topped  summits  of  Keyu  and  Hani.  The  souther q  and  western 
parts  of  Mgende  are  much  cut  up  by  gullies,  washed  out  by  torrents  in  the  soft  red 
and  yellow  sandstone.  The  whole  country  south-east  of  the  Luvegu  Is  unin- 
habited, and  covered  with  light  woods  or  bamboo  jungle.  Game  is  very  scarce. 
The  Luvegu  flows  almost  entirely  through  a  narrow  valley,  althou^^h  near  the 
junction  of  the  Mbarangnandu,  its  largest  tributary  (from  the  south),  it  has  low 
sandy  banks  and  a  considerable  breadth  even  at  mean  water-level.  Below  this  it 
is  again  hemmed  in  between  welUwooded  banks.  Uporogoro  is  a  romantic  moun- 
tainous country  with  luxuriant  vegetation,  and  of  surpriaing  fertility ;  it  gives  rise 
•to  various  feeders  of  the  Lorembero,  which  itself  rises  in  the  Sesse  range,  and  joins 
the  Ulanga  above  the  mouth  of  the  Luvegu,  In  its  lower  course  it  passes  through 
a  wide  plain.  Durin;^  Father  Adams'  tbree  weeks*  stay  at  Isongo,  which  lies 
among  the  mountains  at  a  height  of  2500  feet,  the  whole  landscape  was  wrapped, 
from  7  a,m.  till  midday,  in  dense  mists,  which  rose  from  the  lowlands  of  the 
Ulanga  and  Lorembero.  The  inhabitants  are  shy,  and  build  their  huts  in  rocky 
ravines  or  hollows,  often  acceaaible  by  a  single  passa-^e  only. 

Aacemt  of  Moimt  Eimgwe,  Northern  Hyasaland.— The  Deutsches  Koionial- 

hlatt  for  December  15  last  contains  the  account  of  the  ascent,  by  Herr  von  Elpona, 
commandant  of  the  German  station  of  Langenburg,  of  Mount  Rung  we,  the  highest 
flummit  of  the  mountaioous  region  north-west  of  Lake  Nyasa.  The  way  led  at  first 
over  a  broad  grasay  tract,  with  flowers  and  ferns  often  resembling  those  of  Europe. 
An  antelojie,  francolin,  wild  dove«,  etc.,  were  seen  here.  As  the  ascent  became 
steeper,  deep  gulUea  appeared  on  either  hand,  clouds  obscuring  the  view.  Forest 
and  bamboo  thickets  were  next  traversed,  atid  the  party  reached  the  foot  of  the  final 
peak,  the  ascent  of  which  was  very  steep.  Ferns  and  brushwood  still  grew 
luxuriantly.  The  altitude  was  fixed  by  boiiing-point  obiervation  at  about  10,200 
feet.  Other  high  peaks  were  seen  to  the  north,  in  which  direction  Mount  Rungwe 
Ms  steeply  into  a  gloomy  cauldron-like  valley,  which  had  all  the  aj>pearance  of  a 
crater.  A  rift  300  feet  broad  was  seen  on  its  floor,  but  to  what  depth  it  extended, 
or  what  was  its  character,  could  not  be  ascertained.  The  descent  was  made  towards 
the  soutb-weat,  but  at  nightfall  the  party  found  themselves  in  a  narrow  and  deep 
ravine,  where  they  were  forced  to  spend  the  nij^ht  without  the  means  of  cooking 
food,  at  a  temperature  of  43'  Fahr.  It  was  only  after  great  diGQculties  that  a  w*ay 
was  found  the  f*>llowing  day,  down  an  almost  perpendicular  wall  of  rock.  The 
No.  IV.— April,  1899.]  2  q 
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whole  mountain  is  satumted  with  moisture,  and  gives  rise  to  numerous  brooks  and 
streams.  The  soil  is  deep  black  bum  us,  ia  which  bamboos  grow  to  a  very  large  size* 
Map  of  the  Interior  of  Tog^oland. — Iq  1896  a  map  of  the  southern  portion 
of  the  German  territory  of  Togoland  was  compiled  by  P,  Sprigade  on  the  large 
scale  of  1 :  200,000,  and  issued  with  the  third  number  for  that  year  of  the 
MitieiluYifjen  au»  den  DeuUchen,  Schutzgebvtttit.  It  emWdied  the  results  of  all 
the  sorveying  work  done  by  German  ejcplurere  up  to  that  date»  and  gave  a  detailed 
fiew  of  the  topography  of  the  region  dealt  with.  The  same  cartographer  has  now 
prepared  {Mitteilungeri^  18D8,  part  4)  a  map  of  the  northern  interior  of  Togolaad^ 
for  whkh  likewise  a  large  amouot  of  material  ia  now  available,  thanks  to  the 
labours  of  the  many  German  pioneers  who  have  penetrated  to  the  more  remote 
parU  of  the  territory.  The  routes  are  here,  of  courae^  leas  thickly  strewn  than 
further  south,  so  that  the  scale  of  1:  1,000,000  amply  suffioes  to  show  clearly  the 
existing  state  of  our  knowledge,  and  oven  so,  few  parts  of  the  African  interior  have 
yet  been  so  thoroughly  mapped.  The  map  embracea  IhD  area  between  7°  and  13^ 
north,  extending  to  Say  on  the  Niger  in  the  north-esHt,  and  including  on  the 
west  the  whole  of  the  neutral  zone  north  of  the  Gold  Coast,  as  well  as  the  greater 
part  of  Mossi  and  Gurunai  in  the  French  Sudan,  All  the  routes  of  German 
travellers  are  shown,  as  well  as  the  principal  French  routes;  those  of  British 
officers  behind  the  Gold  Coast  have,  unfortunately,  so  rarely  been  published  that, 
with  the  exception  of  those  of  the  Mulatto  Ferguson,  they  are  not  available.  The 
work  of  exploration  in  Togoland  has  been  of  the  systematic  detailed  character 
which  fails  to  attract  public  attention  by  the  presentation  of  geographical  novelties, 
and  on  this  account  the  publication  of  its  results  in  a  comprehensive  form  is  of 
particular  valtie. 

AMEBICA. 

Mr.  Low*8  ExplorEtioiii  m  Labrador.— Dr.  Dawson,  Director  of  the  Geo- 
logical Survey  of  Canada,  has  received  an  interesting  letter  from  Mr.  A.  P.  Low,  of 
the  Survey  Btafi,  dated  at  Great  Whale  river,  on  the  east  side  of  Hudson  baj, 
December  30,  Mr.  Low,  whose  exploratory  work  in  Labrador  has  mode  his  name 
well  known,  set  out  on  the  present  mission  early  in  June  last.  The  letter  tells  of 
his  safe  arrival  at  Great  Whale  river,  and  of  the  successful  completion  of  his  survey 
of  the  eastern  coasta  of  Hudson  bay  from  Cape  Wolstenholme  southward  to  Great 
Whale  river.  Dr.  Dawaou  had  not  heard  from  Mr.  Low  since  the  end  of  July  last, 
when  the  surveyor  left  the  Hudson  bay  steamer  Erik  in  his  yacht  to  enter  upon  his 
work.  The  last  letter  has  jnst  arrived  in  time  for  inclusion  in  the  aummar}'  report 
of  the  survey  now  going  through  the  press.  It  appears  that  Mr.  Low  has  made  an 
accurate  log  survey  of  about  500  miles  of  coast-line,  of  which  about  half  is  entirely 
new,  never  having  been  previou^^ly  charted  excopt  in  the  roughest  way,  Mr,  Low 
confirms  the  reports  as  to  the  existence  of  cod  in  the  north-eastern  part  of  Hudson 
bay,  although  he  is  unable  to  speak  of  the  extent  or  value  of  the  fishery.  His  letter 
contains  further  information  respccliog  the  valuable  deposits  of  magnetic  iron  ores 
previously  known  to  exist  upon  the  shores  of  Hudson  bay.  lie  ends  hia  account  of 
the  flummcr'a  work  by  stating  that,  having  taken  with  him  a  pair  of  skis,  he  found 
them  much  better  adapted  for  travel  on  the  snow  in  that  part  of  the  country  than 
the  snowshoes  ordinarily  employed.  He  adds  that  the  Eskimo  in  the  vicinity  of 
the  Hudson  bay  post  at  Gieat  Whale  river  are  devoting  themaelves  to  making  and 
learning  to  run  upon  skis,  Mr,  Low  has  planned  to  carry  out  some  extended  ex- 
plorations in  the  Ungava  region,  in  the  latter  part  of  the  winter  and  before  the 
opening  of  navigation »  Me  hopes  to  continue  his  work  in  the  northern  part  of 
Hudson  bay  before  returning  by  way  of  ^locse  river,    Hia  letter  reachetl  Ottawa  by 
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way  of  Mooee  Factory,  Abittibi  lake,  and  Lake  TemiBcamingue,  Mr.  Low,  upon 
leaviDg  Ottawa  la^t  summer,  proceeded  to  Quebec »  wbere  be  oulGtUd  and  took 
passage  on  the  HudBon  bay  schooner  which  goes  every  year  to  Rigolef,  on  the 
Labrador  coast,  and  there  waited  for  the  Erik,  which  comes  from  England.  He 
wont  on  the  £rik  to  Nachvak,  further  north  on  the  coaatj  where  he  had  left  his 
yacht  upon  returning  from  HudaoD  strait  tlie  previous  year.  The  yacht  was  placed 
on  the  deck  of  the  steamer  and  conveyed  to  Cape  Wolstenholmt\  where  Mr.  Low 
parted  company  with  the  steamer  and  began  his  survey  work, 

Jounifiy  to  the  If  outh  of  the  ITackenzie.— M.  E.  de  Samviile,  who  between 
188U  and  lt3U4  made  some  extensive  journeys  in  the  extreo^e  north  of  the  North- 
West  Territory  of  Canada,  gives  in  the  Bulletin  of  the  Paris  Geographical  Society 
(part  3,  1898)  some  ootee  on  the  geography  of  the  region  of  the  Mackenzie  delta, 
with  a  map  which  diflferii  in  many  ways  from  former  maps  of  the  aame  country. 
Of  the  delta  itself  and  the  modifying  agencies  at  work  there,  he  gives  the  following 
account.  The  three  main  channels  are  united  by  a  network  of  smaller  onef,  forming 
a  number  of  low  islands  covered  with  6rs  and  willows.  At  the  breaking  loose  of 
the  waters  in  spring,  barriers  of  ice  are  formed  between  the  islands,  raisiEg  the  level 
of  the  water,  so  that  the  estuary  then  has  a  width  of  40  miles.  As  goon  as  the 
banks  of  sand  and  mud,  which  are  brought  down  in  enormous  quantities,  rise  above 
the  mean  height  of  the  water,  willows  begin  to  grow  rapidlyp  and,  arresting  the 
passage  of  driftwood,  give  rise  to  the  formation  of  new  islands.  ThiH  is  now  taking 
place  to  the  west  of  Richard  island,  where  was  0[>en  sea  duriDg  last  century.  East 
of  the  delta,  M.  de  Sainville  was  able  to  correct  the  map  of  the  Abbe  Petitot,  based 
for  this  part  chieBy  on  native  information.  From  the  eastern  branch  of  the 
Mackenzie  a  route  leads  by  a  series  of  portages  to  the  Natoja  river,  which  enters 
Eskimo  lake,  a  deep  expanse  of  water  30  miles  by  5  or  6.  it  is  discharged  through 
a  series  of  brackish  lakes  into  the  head  of  Hutchinson  bay.  The  coast-line  here- 
abouts is  shown  by  M.  de  Sainville  quite  di^erently  to  its  outline  on  our  maps. 
The  60' called  Island  of  the  Geographical  Society  seems  to  form  part  of  the  main- 
land, for  Hutchinson  bay  has  no  conneotioo  either  with  Liverpool  hay  to  the  east 
or  with  the  sea  east  of  Richard  island  in  the  opposite  direction.  The  whole  of 
this  neighbourhood  is  entirely  composed  of  sand  and  ice,  not  a  rock  being  seen  even 
on  elevations  of  500  feet.  Blocks  of  ice  are  often  found  100  t<»  200  feet  above  the 
general  level,  and  fossil  remains  of  elephants  are  plentiful.  M.  de  Sainville  found 
the  head  of  one  in  perfect  preservation.  The  banks  of  the  two  rivers  which  enter 
the  head  of  Hutchinson  bay  are  covered  with  firs,  similar  to  those  which  grow  on 
the  Mackenzie  south  of  68*^  30'.  This  region,  like  the  Mackenzie  delta,  is  well 
to  the  north  of  the  line  usually  shown  as  the  limit  of  woods.  M.  de  Sainville 
recommends  Hutchinson  bay  as  the  best  winter  quarters  along  the  whole  ooast,  aa 
the  ice  breaks  up  early,  and  be  thinks  that  any  expedition  to  thenoithern  magnetic 
pole  would  do  well  to  proceed  to  this  bay  by  way  of  Bering  strait,  and,  winter* 
ing  there,  start  onwards  in  July.  The  paper  includes  some  account  of  the 
mountainous  region  of  the  Peel  river,  west  of  the  Mackenzie*  The  writer  was  able, 
after  great  hardships,  to  ascend  almost  to  the  source  of  the  Peel,  where  it  is  a  rapid 
torrent,  and  separated  from  the  Yukon  baala  only  by  a  portage  of  about  10  miles. 
Neither  the  map  nor  the  account,  however,  gives  any  indication  of  the  latitude 
reached.  M.  de  Sainville  concludes  with  observations  on  the  natives,  fauna,  etc., 
of  the  country.    The  extremes  of  temperature  recorded  were  i)B**  and  —  07°  Fahr. 

The  Fropoaed  Kicaragua  Canal.— The  preliminary  report  of  the  Nicaragua 
Canal  CommiBsion,  relative  to  its  progresa  in  investigating  the  question  of  the 
proper  route,  the  feasihility  and  cost  of  oonstruction  of  the  Nicaragua  canal,  has 
just  been  issued.    With  a  view  of  making  a  complete  and  exhaustive  report  on  the 
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subject,  this  commission  Tx&ited  Kicomgua,  perBoually  exmnined  the  entire  canal 
region  from  ocean  to  ooeaDf  and  employed  Bome  seventy  engineers,  with  their 
labourers  and  helpers,  for  ten  months  m  making  careful  surveys  and  examinationa 
of  the  canal  region.  Some  meteorological  and  bydrolojrical  observers  are  atill  con- 
tinued in  Nicaragua,  with  a  view  to  obtain  a  full  year  of  observations  of  that  nature. 
The  required  field  work  has  been  obtained,  and  its  reduction,  together  with  the 
compilation  and  com  pari  son  of  former  surveys,  goiog  back  nearly  fifty  years,  haa 
been  in  progress  for  more  than  two  months.  The  estimates  for  two  of  the  best- 
known  characteristic  routes  have  been  nearly  completed.  These  routes  are  known 
as  the  Maritime  Canal  Company's  route  and  the  Lull  route.  A  canal  of  smaUer 
dimensions,  sufficient  ooly  for  present  needs,  is  being  estimated  fur.  It  is  the 
opinion  of  the  commission  that,  of  the  two  routes  mentioned  above,  the  one  called 
the  Lull  route  is  the  more  desirable,  as  it  is  easier  of  construction,  presents  no 
impossible  eogineering  difficulties,  and  will  be  a  safer  and  more  reliable  canal  when 
completed.  The  commission  believes  that  the  construction  of  a  canal  across  Kica- 
ragua  is  entirely  feasible. 

Br*  Ste Sen's  New  £zpeditioii,-*The  zealous  explorer  of  the  Andes  of  Fata- 
gonia,  Dr.  Steffen,  started  in  November  last  on  a  new  expeditioD^  to  complete  the 
work  previously  dooe  by  him  in  those  regions,  A  note  in  the  QtographUrhe  Zeit- 
schri/t  (1B99,  No.  2)  announces  the  programme  which  Dr.  Steffen  sketched  out  for 
himself  before  starling.  After  examining  the  fiords  of  the  coast  between  46J'^  and 
48°  south  in  order  to  determine  the  best  waterway  into  the  iti tenor,  be  hopes  to 
follow  the  course  of  this  stream,  which  may  be  expected  to  iaaoe  from  Lake  Buenos 
Aires,  or  some  other  of  the  partially  explored  lakes  to  the  south.  He  also  hopjos  to 
throw  light  on  the  connections  of  Lakes  Cochrane  and  San  Martio,  the  latter  of 
which  has  lately  been  BUpposed  to  be  drained  into  the  Pacific  ocean. 

AVBIUALABlk  Ajm   0€£&NI<7   ISLAITDS. 

Mr-  Levesey's  Journey  in  British  New  GniEea.— In  his  despatch  dated^ 
November  liS,  lh08,  the  actin?  Admmiatrator  of  British  New  Guinea,  Mr.  F.  P. 
Winter,  refers  to  a  trip  recently  made  by  Mr.  Levesey  and  hia  sou  into  country 
not  previously  visited  by  Europeans.     He  ascended  the  so-called  Tauri  and  Lake- 
hamu  rivers*  (which  flow  into  the  Gulf  of  Papua  in  the  vicinity  of  Port  Chalmers)! 
into  the  hills,  and  Iravellod  over  some  mountain  country  at   their  heads.     The" 
Tauri  had  apparently  changed  its  course  more  than  once.     There  was  excellent 
land  on  this  river,  and  some  large  red  cedar  trees  were  seen  near  its  upper  waters. 
On  the  top  of  a  hill,  judged  to  be  over  3O0O  feet  high,  a  remarkable  discovery  waa 
made  of  a  large  coral  reef  which  stood  out  so  clean  cut,  and  so  hard  and  solid,  that 
it  appeared  as  if  it  had  only  emerged  from  the  sea  a  short  time  previously.     Along- 
side the  coral  wall  was  a  bank  of  sand  containing  fragments  of  coral  and  sheila 
On  neither  the  Tauri  nor  the  Lakekamu  rivers,  nor  in  the  hills,  did  Mr.  Levesey 
see  the  leaat  trace  of  man  after  he  had  got  beyond  the  district  frequented  by  tfa 
coast  tribes*     Mr,  Levesey  went  up  the  Biaru  river,  until  he  met  with  a  tribe  who^ 
called  themselves  the  Omwom.     So  far  as  he  could  understand,  these  people  wore 
at  one  time  settled  on  the  coast,  but  were  driven  inland  by  the  Gulf  natives  some 
time  bt?fore  this  country  bscamea  British  possession.     They  appeared  hospitable. 

The  British  Solomon  Islands.— Mr.  Woodford's  Kepurt  on  the  British 
fSolomon  Islands  Protectorate  for  tbe  period  January,  181*7,  to  March,  18&8, 
inclusive  (Colonial  Reports,  Annual  No.  2:>i\  U  to  hand.  Two  new  items  of 
export  are  included  in  the  statement  for  18'J7,  viz,  rattans,  used  in  New  South 


•  See  Plan  4s,  New  Guinea  Annual  Report,  18&2-93. 
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Wales  for  making  coal-basketB,  and  pUata,  maiQly  conaisting  of  an  orchid  {Dendro^ 
hium  »p6a'oaum).  The  climate  of  the  islands  appears  suitablo  for  the  growth  of 
coffee ;  Savo  is  considered  eminently  adapted  for  this  product.  A  weli-equipiied 
expedition  visited  the  Protectorate  during  the  past  year  from  San  Francisco,  with 
the  object  of  prospecting  for  minerals.  They,  however,  met  with  little  success,  the 
mineral  wealth  of  the  islanda  faaviog  been  falsely  represented.  The  Solomon 
group  is  apparently  free  from  hurricanes.  The  rainfall  varies  considerably  in 
diflferent  localities.  Marao  sound,  at  the  south-east  end  of  Guadalcanar^  is^  during 
the  south-east  season,  probably  one  of  the  wettest  coast  places  in  the  Protectorate ; 
this  is,  no  doubt,  owing  to  the  condgiiration  of  the  island.  On  the  other  hand^ 
the  GoYornment  station  at  Tulagi  hardly  has  its  due  share  of  raiofalL  Tho 
greatest  quantity  of  rain  registered  in  one  day  at  Tulagi  was  4'93  inches  on  March  1* 
The  higheet  temperature  registered  by  Mr.  Woodford  at  or  near  sea- level  was  92*^^ 
while  the  lowest  night  temperature  registered  at  eca-level,  on  the  north  coast  of 
Guadalcanar,  was  74**.  The  Government  buildings  are  now  practically  completed. 
A  Protectorate  has  been  prochiimed  over  the  islauJs  of  Renaell,  Bellooa,  and 
Sikiana,  or  Stewart  island,  and  are  now  included  in  the  British  Sulomoo  Islands 
Protectorate. 

The  Exploratiott  of  the  OttilieE  Eiver,  Germaii  New  Guinea.— W©  have 

already  announced  that  the  expedition  sent  to  explore  the  Ottilien  river  in  German 
New  Guinea,  has  been  successful  In  proving  the  identity  of  that  stream  with  the 
Ramu,  discovered  in  the  interior  by  Dr.  Lauterbach.  Lieut.  Tappenbeck's  report 
on  the  proceedings  of  the  expedition  has  lately  appeared  in  the  issue  for  181^8  of 
the  Nachrichten  ub^r  Kaiser  Wilhdm&-Land^  and  the  most  important  sections  of 
the  report  have  been  reproduced  in  the  first  iiumber  of  the  Verhandlurtgen  of  the 
Berlin  Geographical  Scwiiety  for  the  current  year.  The  bar  of  the  Ottilien  was 
safely  crossed  by  the  steamer,  with  a  depth  of  13  feet^  on  April  13,  18118.  The 
banks  were  found  to  be  quite  level,  and  covered  with  dense  vegetation^  oasuarinas 
being  at  first  abundant,  but  giving  place  later  to  Nipa  palms.  Ko  suitable  spot 
for  a  station  could  be  found*  There  are  no  permanent  villages  on  the  lower  course 
of  the  stream,  only  shelters  erected  by  natives  from  the  interior  while  on  fishing 
expeditions.  The  current  is  here  extraordinarily  strong,  aod  the  average  depth  in 
the  channel  26  feet.  On  the  second  day  native*  were  seeo^  whose  canoes  resembled 
thoee  of  the  upper  Ramu.  On  the  third  tho  forest  became  higher,  and  gave  the 
impresBion  that  the  soil  was  leas  damp.  Many  crested  pigeons  were  seen,  while  in 
the  momiQgs  and  evooings  birds  of  Paradise  were  heard  in  large  numbers.  On 
April  18,  the  first  coconut  palms  were  seen,  and  a  village  was  soon  reachedi  which 
the  leader  thought  to  be  the  turning-poiot  of  the  former  expedition.  This  was  to 
some  extent  confirmed  by  the  fact  that  the  uativea  at  once  took  to  flight  when 
Lieut.  Tappeobeck  took  up  a  carbine  after  the  manner  of  a  walking-stick,  without 
makitig  with  it  any  threateoing  demonstration,  which  showed  that  they  were 
acquainted  with  firearms.  This  was  the  furthest  point  reached ,  as  tbe  steamer 
Appeared  too  heavily  laden  for  a  further  advance  against  the  strong  current.  It 
was,  however,  proved  that  a  vessel  of  9  feet  draught  csan  navigate  the  stream  for 
a  distance  of  at  least  110  nautical  miles,  for  the  repeated  groundings  were  due  to 
ignorance  of  the  course  of  the  deep  chnnoel,  and  can  be  avoided  after  this  is  laid 
down  by  more  careful  surveys. 

FOIAB  B1GI0HS. 
Mr.  Borchgrevinck's  Expedition.— Telegraphic  inteOigeoce  from  New  Zea- 
land, received  in  this  country  on  March  17,  announces  the  arrival  of  the  Southei'n 
Cross  at  Port  Chalmers,  having  landed  Mr.  Borchgrevinck  and  his  party,  eleven  in 
all,  at  Cape  Ad  are,  Victoria  land. 


W»  OBITUART. 

The  Andr^e  Expedition— At  the  requwt  of  Prof.  Nordenakjold,  tha  King 
of  Sweden  aod  Non**ay  haA  provided  Mr.  F.  K.  Miirtin  with  1500  kroner  to  eimUe 
him  to  conduct  a  search  for  Herr  Andrew  io  Siberia.  Mr.  Martin  haa  already  atited 
his  journey.  ' 

OBHEfiAL. 

Sebastian  Cabot— In  Mr.  Winuhlp's  letter  on  "  Sebastian  Cabot,"  p. 
line  15  from  bottom,  for  source  read  pawcr. 


OBITUARY. 


Sir  George  Ferguion  Bowen,  G.C.M.G. 

ANOTHER  of  the  great  colonial  governors  whf>9e  names  are  bo  intimately  cooneci 
with  the  early  daya  of  the  British  eeltlements  io  Australasia,  has  passed  away  in 
the  person  of  Sir  George  Bo  wen,  who  suocunjbed  to  bronchitis  after  only  two  days' 
illness  on  February  21  last.  The  deceased  was  one  of  our  older  members,  having 
joined  the  ranks  of  the  Society  forty-tive  years  ago,  and  being  a  cootempijrary  oa 
its  roll  of  our  present  President  and  of  Mr.  A.  R.  Wallace.  lie  occasionally  took 
part  in  diecussions  at  the  evening  meetings,  and  served  on  the  Council  from  1889 
to  1892. 

Sir  George  Do  wen's  connection  with  Australia  did  not  begin  in  early  life,  for 
after  a  distinjcnished  career  at  Oxford,  where  ho  was  twice  President  of  the  Union, 
he  was  in  1847  appointed  President  of  the  University  of  Ci>rfu,.  that  island  being 
then,  like  the  rest  of  the  Ionian  islands,  a  British  Protectorate.  This  was  the 
beginning  of  a  period  of  work  in  Eastern  Europe,  during  which  he  was  called  upon 
to  play  an  important  part  in  the  affairs  of  that  region.  In  1858,  as  secretary  to 
the  Government  of  Corfu,  be  was  associated  with  Mr.  Giidstone  in  the  inquiry  into 
the  constitution  of  the  islands^  which  led  to  the  adoption  of  various  reforms  in  the 
government,  though  not  immediatoly  to  the  wished-for  union  with  Greece.  For 
hif  services  in  Corfu  lb  wen  wag  made  a  K.C.M,G,,  and  in  1859  was  appointed 
Governor  of  Queensland,  then  first  raised  to  the  rank  of  a  separate  colony. 

In  this  sphere,  which  contrasted  so  strongly  with  that  he  had  just  left— although 
he  found  many  analogies  between  the  life  and  surroundings  of  the  settlers  and  those 
depicted  by  the  classical  writerjs— Bowen  proved  equally  eucceaaful,  attacking  the 
problems  which  there  faced  him  with  characteristic  enthusiasm  and  untiring  energy. 
His  sympathy  with  all  classes  made  him  universally  papulsr,  and  on  the  expiration 
of  his  proper  term  of  office  hie  tenure  of  it  was  prolonged  for  two  years.  Among 
the  subjects  that  especially  engaged  his  attention,  pioneering  work  and  the  forma- 
tion of  new  settlements  naturally  took  an  imp<jrtant  place,  and  in  connection  with 
these  objects  geographical  exploration  found  in  him  a  ready  ^sympathizer.  The 
exploration  of  the  Burdekin  river,  the  various  expeditions  in  search  of  the  mtssin^ 
explorers  Burke  and  Wills,  the  formation  of  the  new  settlement  at  Rockingham 
bay,  with  explorstions  in  its  neighbourhood,  all  belong  to  the  period  of  Sir  G^. 
Bowen's  governorship,  while  he  himself  took  part  in  an  eipadition  which  led  to 
the  formation  of  a  coaling-station  aod  settlement  at  Cape  York. 

In  18G7,  oD  the  retirement  of  Sir  George  Grej  from  the  Governorship  of  Kov 
Zealand,  Bowen  was  appointed  his  successor,  and  by  his  tact  and  conciliatory 
attitude  succeeded  in  completing  the  pacification  of  the  islands  after  the  second 
Maori  war.  He  subsequenlly  held  similar  apixjiotments  in  Victoria,  Mauritius, 
and  Hong-Kong,  in  all  of  which  he  proved  himself  a  successful  admimatrator. 
His  tenure  of  office  at  Hong-Kong  included  the  period  of  the  Franco- Chinese  war. 
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wiiicli  reodered  nece&B&Tj  the  utmost  vigilaoce  and  tact  on  the  part  of  the  Governor 
of  the  British  settlement  On  hia  return  to  this  country  in  1885,  he  was  sworn  a 
member  of  the  Privy  Council,  and  hia  last  public  service  was  the  inquiry  into  the 
working  of  the  new  confititution  at  ifalta,  which  he  carried  out  in  1BS8,  in  con- 
junction with  the  late  Sir  G.  Baden  Powell,  aod  for  which  he  received  the  thanks 
of  the  Quem. 

Sir  George  Bowen  married,  in  1856,  the  daughter  of  Count  Roma,  President  of 
the  Ionian  Senate,  and  after  her  death  in  1893,  married  a  second  time  in  1896. 


Sir  E.  Lambert  Playfair,  K,C.M.G, 

We  record  with  much  regret  the  death  of  Sir  Lambert  Playfair,  which  took  place 
at  St.  Andrew's  on  February  18  last,  at  the  age  of  seventy  years.  Although  not  a 
profeaeed  geographer.  Sir  Lambert  was  one  of  thofie  public  servants  whose  loDg 
residence  in  foreign  countries  gives  them  exceptional  facilities  for  observation,  and 
who,  by  making  the  best  use  of  their  opix)rt unities^  are  able  to  shed  valuable  light 
on  the  coantries  and  peoples  with  whom  they  are  brought  In  oi^ntact. 

Sir  Lambert  Playfair  was  a  native  of  St,  Andrew's,  being  the  son  of  the  late  Dr, 
George  Playfair,  aod  grandion  of  Principal  James  Playfair,  of  St  Andrewr's  Univer- 
sity, Hia  foreign  service  began  at  the  early  age  of  cighteeD,  when  he  entered  the 
Madras  Artillery.  ^V^lile  slill  a  lieutenant  in  that  force,  he  was  chosen  by  Sir 
James  Outram  as  his  assistant  when,  in  1854,  the  latter  took  up  his  duties  as 
first  political  resident  at  Aden.  Playfair  bad  already  qualified  as  an  interpreter 
in  the  Arabic  language,  and  he  put  his  residence  at  Aden  to  good  account  by 
researches  into  the  history  of  that  part  of  Arabia,  which  were  embodied  in  an 
official  publication  forming  a  part  of  the  Bombay  series  of  records.  The  volume 
contains  an  account  of  the  ancient  reservoirs  at  Aden,  the  restoration  of  which 
was  commenced  during  Pinyfair'a  residence  at  the  place.  He  also  took  his  share 
in  the  me&fures  for  putting  down  the  traffic  io  slaves  between  Arabia  and  Somali- 
land,  and  in  the  events  connected  with  the  British  occupation  of  Perim,  In 
1863  he  became  political  agent  at  Zanzibar;  and  in  1867,  on  retinng  horn 
the  army  with  the  rank  of  lieut.-colonel^  became  Consul-General  at  Algiers, 
holding  that  office  until  hia  retirement  in  189U,  During  this  long  perioil  he 
acquired  an  extensive  knowledge,  not  only  of  Algeria,  but  of  the  Mediterranean 
countries  generally,  journeying,  among  other  places,  in  the  Balearic  isle^  and  in 
Tunis,  where,  in  187G,  he  visited  the  previously  almost  unknown  K horn liir  country. 
In  1678  he  contributed  to  Murray's  series  of  handbooks  the  volume  on  *  Algeria 
wad  Tunis^'  which  was  acknowledged  to  be  one  of  the  best  so  far  issued ;  and  in 
1880  he  described  for  the  same  series  the  Mediterranean  generally,  with  its  cities* 
coavta,  and  islands.  Both  these  have  passed  through  several  editions.  His  official 
reports  likewise  contain  much  interestin'^  inrunnation :  that  on  his  visit  to  the  Isle 
of  Jerba,  the  dates  of  which  are  iden titled  by  him  with  the  lotus  of  Homer,  deserve* 
apecial  mention.  During  his  residence  at  Algeria,  ho  paid  much  attention  to  the 
history  of  early  British  relations  with  that  country,  and  in  1884  described  the 
aanie  in  his  volume,  *  The  Scourge  of  Christendom/  based  largely  on  official 
documents. 

At  the  British  Association  Sir  Lambert  Playfair,  besides  his  addreas  as  President 
of  Section  E  at  Leeda  in  18*J0,  on  the  Mediterranean,  Physical  and  Historical,  gave 
aeveral  paj>ers,  describing  hia  travels  or  discussing  the  political  condition  of  Algeria 
and  Tunis.  But  his  most  valuable  service  to  geography  waa  psrhaps  the  com- 
pilation of  the  series  of  exhaustive  bibliographies  of  the  Barbary  States  —a  work 
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of  great  labour — ^published  in  the  Supplementary  Papers  of  oar  Frooeedinga.  Ha 
had  joined  our  Society  so  far  back  as  1860.  Since  his  retirement  in  1896  he  had 
resided  at  St.  Andrew's,  for  which  he  always  expressed  an  enthusiastic  preference 
to  all  other  towns  in  Europe,  occupying  his  leisure  hours  by  writing  down  his  yaiied 
reminiscences  of  life  in  Asia  and  Africa.  Two  instalments  have  appeared  in 
Chambers's  Journal  for  the  current  year,  one  of  which  tells — for  the  first  time,  it 
is  said,  correctly — the  story  of  the  British  acquisition  of  Perim  island. 

Of  Sir  Lambert  Playfair's  private  life  and  character  we  cannot  here  say  much. 
It  can  only  be  remarked  that  his  genial  and  kindly  nature  made  him  a  general 
favourite,  and  that  his  loss  will  be  widely  regretted.  He  is  survived  by  Lady 
Playfair,  several  sons,  and  a  daughter. 


William  Frederick  Webb. 

William  Frederick  Webb,  who  died  at  Luxor  in  February  last,  was  bom 
in  1829.  On  leaving  Eton  he  joined  the  17th  Lancers,  but  soon  went  to  South 
Africa,  where  he  became  well  known  as  a  successful  and  daring  sportsman  at  a  time 
when  big  game  was  still  plentiful  on  the  plains  outside  the  limits  of  the  Colony,  in 
regions  that  have  now  become  mining  centres,  and  from  which  the  game  has  been 
necessarily  expelled.  It  was  while  thus  engaged  that  Webb  first  made  the  ac- 
quaintance of  Dr.  Livingstone,  then  a  missionary  among  the  Bechuana  tribea,  and 
thus  was  formed  a  friendship  that  continued  without  interruption  to  the  last. 

When  Livingstone  came  back  to  England  in  1864,  from  his  second  great  expedi 
tion,  his  friend  Webb,  now  the  owner  of  Newstead  Abbey,  induced  him  to  make 
that  historic  mansion  his  home.  There,  as  the  guest  of  Mr.  and  A^rs.  Webb,  he  spent 
eight  of  the  happiest  months  of  his  life,  writing  an  account  of  his  explorations,  and 
planning  his  last  journey,  which  resulted  in  the  discovery  of  the  headwaters  of 
the  Congo. 

For  thirty-seven  years  Mr.  Webb  had  been  a  Fellow  of  this  Society,  and  had  de- 
voted much  of  his  time  to  travel.  There  were  few  parts  of  Asia,  Africa,  or  America 
which  he  had  not  visited  either  for  sport  or  amusement. 


John  M.  Cook. 

Mr.  J.  M.  Cook,lhead  of  the  world-femed  firm  of  travelling  agents  of  that  name, 
died  at  his  house  at  Walton-on-Thames  on  March  4.  The  deceased  gentleman  had 
been  associated  with  the  firm  since  its  removal  from  Leicester  to  London  in  1864,  and 
took  an  important  share,  together  with  his  father,  the  founder  of  the  firm,  in  the 
building  up  of  the  business  to  its  present  proportions.  Ue  had  been  for  nearly  nine- 
teen years  a  member  of  our  Society,  and  may  be  said  to  have  done  much  for  the 
popularization  of  geography,  by  the  greatly  increased  facilities  for  foreign  travel 
which  have  resulted  from  his  persevering  efforts.  The  greatest  achievement  of  the 
firm  was,  perhaps,  the  provision  of  the  transport  arrangements  for  the  Nile  Expedi- 
tion of  1884-85,  which  was  placed  entirely  in  its  hands  by  the  British  Government. 
The  arrangements  connected  with  the  German  Emperor's  visit  to  Palestine  were 
last  year  placed  in  Mr.  Cook's  hands,  and  an  illness  by  which  he  was  attacked  in 
Jerusalem  resulted  in  an  undermining  of  his  health,  from  which  he  never  com- 
pletely recovered. 
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The  Source  of  the  Oahs* 
In  a  paper  in  the  Oeotfraphiail  Journal  for  January,  entitled  "The  Proceediogs  ot 
the  Pamir  Boiiudary  CoinmiBsioD,"  whoM  excellent  pubUabed  narrative  it  reviews, 
there  occurs  a  pasaage  which  should  not,  I  think,  be  allowed  to  pass  altogether  without 
comment.  The  writer  is  speaking  of  the  recorded  observations  of  the  English  members 
of  that  commiBsion  in  the  neighboorhood  of  Lake  Chakmaktin,  on  the  Little  Pamir. 
This  is  the  lake  from  the  eaatern  end  of  which  flows  the  Aksu  or  Murghab  branch  of 
the  Oxus ;  while  from  the  low  plateau  at  ita  western  extremity  a  pretty  rivulet,  fed 
^m  a  neighbouring  ravine,  flows  down  and  joins  the  Wakhan-daria,  or  main  atream 
of  the  Oxus,  below  Bosud  Gumbaz.  It  was  once  reported  that  Lake  Cbakmaktin  had 
both  an  easterly  and  a  westerly  outflow,  but  ail  recent  explorers,  from  the  time  of 
Gordon  in  1874  onwards,  while  noticing  the  exit  of  the  Akau,  have  failed  to  observe 
any  similar  phenomenon  at  the  western  extremity  of  the  lake.  The  members  of 
the  Boundary  Commisaioo,  however,  in  August,  1895,  found  that  a  atream  which 
they  call  the  Chilab  stream,  and  which  ia  the  easternmost  source  of  the  Little 
Pamir  or  Sarhad  branch  of  the  Oxus,  already  spoken  of,  was  divided  Dear  the  lake 
into  two  channels,  one  of  which  discharged  eastward  into  the  lake,  while  the  other 
flowed  westward  down  the  valley  towards  Bozai  Gumba*.  As  this  Cbilab  stream 
rises  in  the  mountain  range  separating  the  drainage  of  the  Little  Pamir  from  that 
of  the  Great  Pamir;  as  from  the  other  side  of  this  watershed  spring  the  feeders  of 
Lake  Victoria ;  ajs,  according  to  the  above  observationF,  the  Cbilab  feeds  buth  the 
Little  Pamir  branch  of  the  Oxus  and  L»ke  Chakmaktin  ;  and  as  the  latter  is  the 
admitted  source  of  the  Aksu,  the  writer  of  your  article  arrives  at  this  conclusion  : 
**  Surely,  then,  the  true  source  of  the  Oxus  lies  amid  these  glaciers,  for  no  single 
affluent  can  compete  with  these  three  combined/' 

I  am  afraid  that  this  ingenious  edifice  of  inference  will  hardly  stand  the  test  of 
examination.  For  that  the  Chilab  stream,  which  the  commiHaiouart^  found  to  be 
connected  by  a  cbanncd  with  Lake  Cbakmaktin,  ia  ordinirily  so  connected^  Is 
disproved  by  the  observations  of  all  previous  travellers.  I  made  a  most  careful 
examination  of  the  marshy  ground  and  the  low  plateau  at  the  west  end  of  the  lake 
when  I  was  there  in  September,  181*4  ;  and  not  only  can  I  aver  that  there  was  no 
water  either  flowing  into  or  out  of  the  lake  at  its  western  extromiiy,  but  there  was 
not  a  drop  of  water  in  the  Burgutai  gorge  itselfi  down  which  the  Chilab  stream 
flows  from  what  is  now  called  the  Nicholas  range.  That  stream  is  the  uppermost 
affluent  of  the  Little  Pamir  or  Sarhad  braDcb  (a  very  insignificant  one)  of  the 
Oxus,  It  is  frequently  empty  itself.  It  can  only  be  at  times  of  exceptional  water, 
then,  that  any  portion  of  its  contents  overflaws  to  the  east  and  makes  ita  way  into 
the  lake.  To  base  upon  this  transient  and  accidental  occurrence  ttie  contention  that 
in  the  glacier  sourcea  of  the  Chilab,  which  are  als^o  on  the  different  side  of  the 
watershed  from  those  of  the  Lake  Victoria  or  Pamir  river  drainage,  lie  the  head 
springs  of  the  Oxus,  seemN  to  me,  1  confess,  a  very  diBproiK>rtionate  deduction  from 
wholly  inadequate  premises,  A  source  of  a  river  can  hardly  be  that  which  is 
ordinarily  and  habitually  dry.  That  Lake  Chakmaktin,  and  not  the  Cbilab  atream 
from  the  Nicholas  glaciers,  is  the  parent  of  the  Akau  I  hold,  therefore,  to  be  Incon- 
testable. Moreover,  that  the  true  source  of  the  Oxus  lies  in  the  glacier  springs  of 
the  Wakh-jir,  below  the  Wakh-jir  pa^s,  hiis  never,  I  believe,  been  doubted  by  any 
one  who  baa  visited  that  spot,  and  was,  I  think,  sufficiently  demonstrated  in  a 
monograph,  entitled  **The  Pamirs  and  the  Sjurce  of  ihe  Oxus,"  which  originally 
appeared  in  the  pages  of  the  QeographiecU  Journal  in  lBOt». 

CUBZON  OF  Kedlestok. 
Calcutta,  March  ],  1899. 
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The  Procptdmgg  of  the  Pamir  Boundary  Oomniiwion.* 

It  was  jtist  five  and  twenty  years  ago  that  I  had  the  satisfaction  of  pro7ing,  by 
personal  observations  in  the  Pamirs,  that  the  lake  of  the  Little  Pamir  (or  Chakmak- 
tin,  as  it  \b  now  called)  had,  contrary  to  the  general  belief  of  geographers,  only  one 
ootleti  aod  that  eastward,  and  that  Its  waters  flowed  into  the  Ak-ei^,  afterwarda  the 
Murghah,  which  jmns  the  Oxus  near  Wamur,  and  is  in  all  probability  the  longoat 
branch  of  the  Gxu8,t  '^^^^  importance  of  this  discovery  in  the  then  state  of 
political  geography  was  very  considerable,  on  account  of  the  dispated  boundary 
between  Buaala  and  Afghanistan,  in  the  neighbourhood  of  the  upper  watera  of  the 

I  now  learn,  to  my  sarprise,  that  the  writer  of  the  article  on  **  The  Proceedinga 
of  the  Pamir  Boundary  Commiasion,"  which  appeared  in  the  Geographical  Journal 
of  January,  189il,  attempts  to  gainsay  this  discovery. 

He  writes  as  follows  :  *^  Early  explorers  represented  the  lake  as  having  two  oat- 
lets — one  eastward  to  the  Aksu,  and  the  other  westward  to  the  Ab-i»Panja.  Later 
explorers  maintained  that  the  Inke  draioed  only  to  the  eastward,  and  that  it  waa 
the  source  of  the  Akau-Murghab  river  only.  Neither  view  is  entirely  corrects 
though  the  former  perhaps  more  nearly  approaches  the  truth  than  the  latter." 

This  latter  statement  is  abfolutely  contrary  to  the  facts  of  the  case,  as  I  shall 
proceed  to  prove.  The  sole  grounds  on  which  it  is  based  is  that  a  stream  coming 
from  the  so-called  Nicholas  range,  divides  into  two  portions  close  to  the  western 
shores  of  Lake  Chakmaktio,  one  portion  flowing  into  the  lake  and  passing  out  aj^in 
into  the  Aksu,  and  the  other  flowing  westward  into  the  AVi-Punja.  This  division 
of  the  drainage  is  said  to  occur  in  the  marshy  swamps  which  border  the  lake. 

Now,  admitting  the  fact  thus  stated,  it  clearly  proves  the  contrary  of  what  the 
writer  deducee-  one  portion  of  the  divided  stream  pours  into  the  lake  and  out  at 
the  eastfrn  outlet,  the  Aksu  river ;  while  the  other  portion  flows  into  and,  in  fact, 
forma  the  extreme  heariwatera  of  the  Ab-i-Punja,  or  Wakhan  river;  but  not  a  drop 
of  water  flows  from  the  lake  into  the  Ab-i-Putija,  although,  from  the  somewhat 
distorted  map  accompanying  the  paper  (in  which  each  of  the  two  branches  into 
which  the  stream  divides  is  made  much  larger  than  the  parent  stream),  it  would 
appear  that  there  is  a  large  flow  of  water  from  the  lake  into  the  river. 

To  those  who  are  interested  in  the  subject,  I  would  recommend  the  peruaal  of 
p.  204  of  the  R.G.S.  Journal  of  1878,  vol.  xlviii.  It  will  there  bo  observed  that, 
not  completely  satis^fied  with  my  laborious  examination  of  the  ground  under  cir- 
cumstances of  exceptional  difficulty,  I  deputed  the  native  ofBcer  of  our  eaoort 
(the  llesseldar  Mahommed  Afxul  Khan,  who  subsequently  came  to  England  in 
alteodance  on  HJl.H.  the  Prince  of  Wales)  to  make  a  fuller  examination  later  on 
in  the  year.  In  doing  so,  he  rode  completely  round  the  bend  of  the  west  end 
of  the  lake  up  to  the  foot  of  the  steep  mountaina  rising  on  the  south  aide.  The 
snow  waa  then  all  melted,  and  water  was  flowing  into  the  lake  from  the  two 
sources  I  had  described  in  my  paper,  but  there  was  no  outlet  westward.  On 
proceeding  to  the  east  end  of  the  lake,  he  found  a  large  stream  of  water  issuing 
from  it  eaatward^the  headwaters,  in  fact,  of  the  Aksu  river.  Now,  as  regards 
'the  two  streams  flowioi^  into  the  west  end  of  the  lake,  one  was  derived  from  hot 
springs;  the  other  (which  I  had  described  in  my  paper  as  a  frozen  stream,  on 
which,  going  along  westward,  the  barometer  showed  1  was  working  uphill)  is,  I 
have  no  doubt,  identical  with  that  portion  of  the  divided  stream  alluded  to  by  the 
writer  of  th«  article  in  the  Journal  as  flowing  into  the  lake* 


*  Bee  Qeographioal  Jonmal^  January,  1890. 
t  Vide  R.G.S,,  voh  48  (1878),  pp.  204  and  205. 
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I  may  mention  tbat  this  divisioii  of  a  streaai  iDto  two  parts  Oowiog  in  different 
directioDs  U  by  no  means  nntqntf.  An  exactly  similar  case  occara  at  the  water- 
shed east  of  the  Victoria  lake,  notice  of  which  wiU  be  found  oa  p.  221,  E»G.8. 
Journal  of  1878^  where  I  state,  "  A  frozen  stream  here  comee  down  from  the 
north,  divideii  into  two  portions  by  a  low  ridge  of  *;ravel,  one  flowing  eastward  into 
the  Aksu  river,  the  other  westward  into  the  lake. 


Before  laying  down  my  pen,  there  are  some  other  matters  in  the  article  under 
^view  in  which  I  am  personally  interested,  and  oo  which  I  should  like  to  enlarge* 

Every  explorer  likes  to  discover  something  fresh,  and,  I  fear,  sometimefi  to  pick 
^holee  in  the  work  of  his  predecessors.  Naw,  when  a  lake  such  as  Cbakmakti«, 
surrounded  on  all  sides  by  lofty  snow-covered  mountains,  is  described  as  one  of  the 
principaJ  sources  of  the  Oxus,  it  is  obvious  that  its  principal  supply  of  water  must 
come  from  the  melting  of  the  snow  and  of  such  glaciers  as  luay  be  Ijiog  in  the 
recesses  of  the  surroanding  mountains — fa  m  san$  din — and  it  can  hardly  be 
considered  as  a  new  diecovery^  as  seema  now  to  be  claimed,  tliat  the  waters  of  the 
Oxufl  are  derive*!  from  euoh  a  source. 

I  had  a  passage-of-arm"*  at  one  of  the  R.G.S.  meetings  some  years  ago  with  the 
picacPt  Governor-Qeneral  of  India,  who  claims  that  he  discovered  the  main  sources 
of  the  OxuB  in  an  altogether  different  locality,  viz,  the  Hindu  Kush  mountain  range* 
Although  his  lordship  bad  much  to  say  on  behalf  of  liia  theory,  I  think  it  ia  still 
an  open  question  as  to  whether  that  branch  of  the  Oxus  flowing  from  the  Little 
Pamir  lake  known  afterwards  as  the  Aksu,  and  later  on  its  course  as  the  Mtir- 
habi  -is  or  is  not  the  principal  feeder  of  this  interesting  river. 

The  Murghabi  river  meets  near  Kila  Wamur,  in  Roshao^  that  branch  of  the 
Oxus  which,  known  as  the  Punjab  or  Kiver  of  Wakhan,  carries  away  the  drainage, 
not  only  of  the  Hindu  Kush,  but  of  the  Victoria  lake  region.  This  junction  was 
visited  in  the  spring  of  1874  by  the  *'  Munshi,"  a  native  surveyor  attached  to  the 
Forsyth  Hission,  and  I  quote  from  my  report  (p.  215,  R.G.S.,  1878) :  "  The 
Munshi  crossed  the  river  (Murghabi)  about  200  paces  above  its  junction  with  the 
Punjab ;  the  stream  was  in  three  channels^  and  the  torrent  was  no  rapid  that  most 
of  the  horses  lost  their  footing.  The  Punjab  stream  was  very  clear,  but  the  Mur» 
gbab  was  red,  thick,  and  muddy.  The  volume  of  the  latter  was  considerably 
larger  and  its  velocity  greater  than  that  of  the  Punjab.  From  bank  to  bank  the 
width  of  the  river-bei  is  about  1|  mile,  and  of  thiis  at  lea.st  a  mile  was  covered  with 
water.  The  pasfa^e  was  effected  with  great  difficalty.  In  the  summer  floods  the 
water  is  iaid  to  extend  from  mountain  to  mountain,  a  distance  of  not  less  thaa  5 
miles ;  it  can  then  only  be  crosaed  by  boats/' 

1  am  aware  that  this  is  not  conclusive,  and  I  believe  Lord  CurKon  has  the  evidence 
of  another  reliable  eye- witness  that  at  a  different  period  of  the  year  the  Piinjah 
river  was  the  greater  of  the  two.  I  have  been  endeavouring  lately,  but  I  am  sorry 
to  say  without  success,  to  obtain  from  Kusd^ati  sources  the  resulta  of  more  recent 
observation  8 » 

It  may  be  interesting  to  know  that  the  *'  M unshl,''  who  was  a  Mohammedan 
native  of  Kashmir,  was  subsequently  employed  by  my  former  chief,  the  late 
•General  J.  T.  Walker,  on  further  exploriog  operations  in  dangerous  pkcea  in 
Central  Asia.  From  the  last  of  those  ha  never  returned,  and  he  wai  long  mourned 
for  in  India  &i  a  martyr  to  science,  but  some  years  later  on,  during  the  Afghan  war, 
my  old  friend  Sir  Thomas  Holdich  came  across  him  in  Afghanistan  commanding 
the  Ameer^s  artillery  I 

In  the  article  under  review,  I  observe  that  my  name  Is  twice  mentioned  in 
connection  with  serious  discrepancies,  in  heights  and  other  elements,  between  the 
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reaultB  of  my  work  and  thoae  of  the  Pamir  Boundary  Com  mission.  As  I  do  not 
wish  to  go  down  to  posterity  as  aa  inaccumta  or  careless  observer,  I  feel  it  incum* 
bent  on  me  tu  make  some  observations  on  thia  subject. 

Firstly,  aa  regards  the  altitude  of  Victoria  lake,  which  Wood,  its  original  dis- 
coverer^  made  to  be  15,600  feet  above  sea-level ;  my  observations  made  it  13,950 
feet,  whereas  the  Pamir  Commission  estimate  it  as  13,3U0  feet.  I  willingly  accept 
the  correction  as  final ,  until  a  fresh  generation  of  observerd  makes  some  further 
change.  It  appears  that  the  height  has  been  trigonometrlcally  fixed  from  the 
Indian  side,  and  tbat  it  is  in  agreement  with  the  barometrical  determinations  of 
the  Rtisaians.  The  reviewer  very  fairly  remarks  that  my  obaervations  were  mada 
in  the  unsettled  spring  weather,  when  single  barometric  determinations  are  of  little 
value,  * 

On  the  occasion  of  our  excursion  to  the  Tamirs,  the  only  mercurial  barometer 
that  survived  the  journey  across  the  Himalayas  had  to  be  left  at  our  headquartera 
at  Yarkand^  and  the  instruments  with  which  my  observations  were  made  were  two 
aneroid  barometers  and  a  bypsometer.  The  former,  even  the  best  of  them,  are 
Badly  aoreliable  and  apt  to  change  their  index  error ;  the  bypsometer  is  a  very 
unsatbfactory  instrument  to  use  in  a  gale  of  wind  or  in  a  blinding  snowstorm.  I 
will  willingly  admit  corrections  to  any  of  my  height  dotermi  oat  ions  on  the  trip  to 
Wakhan  and  back  to  Kaabgaria,  made  by  skilled  observers  with  superior  instro- 
ments  and  with  more  time  than  1  had  at  command;  but  my  height  determinatians 
of  Yarkand  and  Kasbgar  are  of  a  different  clas^,  bting  based  on  obaervalions  with 
mercurial  barometers,  extending  over  a  long  period  of  time,  and  carefully  reduced 
to  the  base  station  at  Leb^  in  Ladakh,  wherp^  duriog  my  absence  from  India, 
regular  barometric  observations  were  systematically  taken  under  the  dirt^ction  of 
the  late  Mr.  Sbaw. 

In  my  published  report  on  the  survey  work  of  the  Yarkand  Misaion  were  giTen 
some  very  Carefully  prepared  diagrams,  showing  not  only  the  carves  of  the  mean 
barometrical  diurnal  variation  at  Yarkand  and  Leb,  but  also  showiog  a  comparisoti 
between  the  barometric  waves  at  Kasbgar,  Yarkand,  Leh,  and  Deira  Doon  (the 
headquarters  of  the  Great  Trigonometrical  Survey  of  India)  during  the  months  of 
December,  1873,  and  January,  February,  March,  1874.  These  last  showed  very 
interesting  and  import aot  results ;  the  waves,  as  shown  in  tbe  diagram,  at  Kasb- 
gar and  Yarkand  were  almost  identical — a  result  to  bo  reasonably  expeotedi  from 
their  similar  position  in  the  great  plains  of  Kashgaria.  The  wave  at  Loh  obeerva- 
tory,  11,536  feet  above  sea-level  (distant  aa  the  crow  Hies  about  300  miles  south  of 
Yarkand,  and  separated  from  it  by  several  mountain  ranges)  showed  a  very  remark* 
able  series  of  elevations  and  depressions,  corresponding  in  tbe  main  with  those  at 
Yarkand  and  Kasbgar,  but  generally  occurring  two  days  after  those  at  the  last- 
named  stations.  Several  of  them  were  again  to  be  traced,  but  not  in  bo  regular 
a  manner,  at  Deira  Doon,  at  the  foot  of  the  liimalayas,  some  270  miles 
south  of  Leh,  the  periods  of  depression  and  elevation  according  fairly  with  thote 
at  Leh. 

These  observations  would  tend  to  show  that,  although  the  comparison  of  the 
mean  barometrical  readings  for  tbis  period  of  four  months  would  probably  furnish 
very  accurate  data  for  the  difference  of  height  between  Leh  (which  has  been  deter* 
mined  by  trigonometrical  methods)  acid  Yarkand^  yet  tbat  a  calculation  baaed  on 
a  Bingle  day's  observation  might  give  very  erroneous  results,  amounting  on  one  par- 
ticular day  January  12)  to  a  difference  corresponding  to  six- tent  ha  of  an  inch 
in  the  height  of  the  mercurial  column,  an  amount  considerably  exceeding  the 
dilTer ence  between  my  determination  of  the  height  of  tbe  Victoria  lake  with 
that  of  the  Boundary  Commission.     As  a  matter  of  precantloni  however,  all  heights 
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on  our  Pamir  expedition  were  calculated  with  Yarkaod  Obaervatory  aa  a  base 
station,  at  an  estimated  height  of  3923  feet  above  8Ba-le?eU  Thia  woald  leaaen  the 
chance  of  error. 

And  DOW  to  another  and  bUII  more  Interesting  question^  viz«  the  position  and 
height  of  the  highest  mountaiD  north  of  the  Himalayas. 

It  will  perhaps  be  recollected  by  those  who  have  read  my  paper  in  the  Tt,G.S. 
Journal  of  1878^  that  I  alluded  to  receiving,  while  at  Yangi-hiasar,  a  budget  of 
English  letters,  and  that  on  opening  the  last  file  of  the  Times  I  was  astonished  to 
find  a  letter  from  the  Berlin  correspondent  of  that  journal^  arguiog  that  a  railway 
might  without  the  slightest  difficnlty  be  constructed  from  the  Oxus  basin  to  that 
of  the  Tarim  in  the  approximate  latitude  of  39**,  and  that  I  glanced  up  from  my 
paper  as  I  read,  and  in  the  exact  spot  indicated  I  saw  vast  inaccessible  (to  me), 
apparently  unbroken  mountain  masses  covered  with  perpetual  snow,  and  rising  to 
a  height  of  more  than  20,000  feet. 

Now,  the  Tim^s  correspondent  waB  certainly  somewhat  behind  the  times,  but 
even  if  he  had  been  better  informed  he  could  only  have  known  that  there  was  a 
big  mountain  range  lying  west  of  the  line  Yarkand  to  Eashgar,  unless»  indesd,  he 
had  read  Hayward*8  paper  in  the  R.G,S.  Journal  (which  I  have  not  by  me  to 
refer  to),  where  he  would  have  learned  that  there  was  in  thia  range  a  high  moun- 
tUQ  peak  called  Tagharma. 

There  appear  to  be  doubts  as  to  the  accuracy  of  the  position  assigned  by  me  to 
this  Tagharma  peak,  whose  height  above  sea-level  I  estimated  to  be  25|350  feet. 
The  position  given  for  it  in  my  map  can,  of  course,  only  be  regarded  as  approximate, 
and  must  at  once  give  way  to  any  modern  scientific  survey  conducted  either  by 
Pussians  or  Englishmen;  my  only  means  of  fixing  its  position  was  hy  bearings 
taken  with  a  prismatic  compass  from  Yaugi-shabr  (Kasbgar)  and  Yapchan,  posi- 
tions some  13  miles  apart  from  each  other,  and  dietary  80  and  73  miles  respectively 
from  the  mountain  in  question*  The  relative  positions  of  and  distances  between 
the  ends  of  the  base  were  also  solely  dependent  on  prismatic  compass  bearings 
taken  Burreptitiously  by  a  native  surveyor,  who  calculnled  the  distance  by  the 
number  of  his  paces.  The  position  of  the  start ing«point,  Kashgar,  is  also  a  further 
element  of  uncertainty,  depending  entirely,  both  as  to  latitude  and  longitude,  on 
my  own  astronomical  observations  at  that  place.  Its  latitude  may  be  taken  as 
absolutely  correct. 

After  allowing  for  the  different  posts  of  observation,  the  difference  between  my 
astronomically  determined  longitude  of  Kashgar  and  that  of  the  Russian  Colonel 
Schamhorst  (in  1872)  i6  somewhat  less  than  2  miles,  the  position  assigned  by  me 
being  that  distance  In  excess,  t,e.  to  the  east  of  the  Russian  value. 

Unfortunately,  Kasligar  and  Yapchan  were  the  only  places  from  wliich  I  could 
get  a  view  of  the  mountain.  Owing  to  haze,  it  was  never  visible  from  any  place 
that  I  visited  further  south.  Had  I  been  fortuoate  enough  to  have  had  a  clear 
day  at  Yangi-bissar  or  elsewhere,  its  position  could  have  been  determined  with 
much  greater  accuracy. 

To  any  one  familiar  with  the  subject,  it  is  evident  that  what  with  the  rough 
measurement  of  the  base,  the  instrument  used,  and  the  very  acute  angle  of  the 
triangle  at  Tagharma  peak,  the  position  fixed  for  the  latter  can  only  be  considered 
tm  approximate,  and  must  at  once  give  way  when  put  in  comparison  with  the 
result  of  more  scientific  survey. 

As  regards  the  estimated  height,  my  value  is  based  on  observations  taken  from 
the  same  two  points  with  a  small  but  very  good  6 -inch  altazimuth  instrument, 
and  1  confess  I  am  surprised  and  disappointed  that  there  is  apparently  so  great  a 
discrepancy  between  my  results  and  those  obtained  by  the  Pamir  Boundary 
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is    another   double-headed    peak    visible    from    Kasbgar^ 
\  Dorth  of   the  TAgbarina,  whoso  altitude  I  estimated    at 


CommisBioD,  but  it  is  as  jet  by  no  meand  certain  that  the  Must&gh  Ata  to  whlcli- 
obeeryations  were  taVea  by  them  is  the  same  mouutain  that  was  observed  bv  tne. 
When  at  Taahkurghan,  on  my  way  to  the  Pamirs,  I  Ejot  a  view  of  ih©  Muztagh 
Ata,  and  look  bearings  to  it,  but  I  was  in  &y  much  doubt  about  Its  being  my  oKi 
friend  the  "  Tagbartna/'  that  I  decided  later  on  not  to  make  use  of  the  observa- 
tioDs  I  had  taken  at  Taahkurghao. 

I  shall  be  indeed  pleased  when  the  Russians  compkto  the  survey  of  this  part  of 
tbe  world,  and  set  at  rest  tbe  interesting  and  apparently  still  undecided  qaestioa  as 
to  tbe  height  and  geographical  position  of  iho  highest  peak  of  tbe  Kizilyart  range. 

The  reviewer  states  that  the  most  northern  of  these  high  peaks  is  in  lat.  38*^  35', 
and  believe^i  this  to  be  my  Tagbarma  peak,  to  which  I  had  myself  assigned  » 
position  of  38°  Zb'  15"  N.  lat,  and  75°  22'  47"  E.  in  longitude ;  but  I  can  state 
positively  that  there 
situated  about  23  mil 
22,500  feet. 

On  the  other  band,  the  Rn«flian»  have  applied  a  height  of  25,000  feet  to  another 
mountaiu  further  soutbi  called  the  Muztagh  Ata  (tbe  one  preaumably  which  I  aaw 
from  Tashkurghsn),  which  the  Boundary  ConiDDifaion  Lave  dow  scientifically  deter- 
mined to  l>e  23,4H0  feet  high.  I  think  it  very  probable  that  it  will  eventually  turn 
out  that  the  Muztagh  Ata  and  the  Tagbarma  peak  are  oue  and  tbe  same  mountain, 
an  opinion  I  once  held,  but  subeequeiitly  discarded.  This  waa  also  the  opinion  of 
Colonel  Gordon  (now  General  Sir  T»  Gordon)^  the  chief  of  our  mission  to  Wakhan  j 
in  fact,  be  never  had  any  doubts  on  the  matter,  aud  in  his  *  lioof  of  the  World '  h 
gives  a  full-page  picture  of  **  The  Muztagh  (Tagbarma  peak)  from  Tashkurgh 
Sirikol,  looking  north/'  and,  further,  in  his  letterpress  says,  **  We  had  a  glorioi 
view  from  our  camp  in  the  Sirikol  valley  of  the  majestic  Tagbarma  pesk  (known 
then  as  the  Muztagh  "mountain  of  ice  *')  about  40  miles  to  the  north,  towering  to 
a  height  of  25,000  feet,  as  estimated  by  Captain  Trotter.  It  looked  a  perfect  ma*» 
of  snow  and  ice,  and  glistened  with  numerous  glaciers." 

I  have  not  yet   batl  an   opportunity  of  seeing  the    Report  of  the  Boundarj 
Commission,  but  hope  shortly  to  do  so. 


^ 


Before  cloeiog  this  letter,  I  should  liko  to  make  a  brief  allusion  to  another 
question  dealt  with  in  the  January  number  of  the  Oeof/raphiml  JouniaL  In  the 
Monthly  Record,  in  dealing  with  Mr  Cobbold^s  journey  in  Central  Asia,  it  is  stated, 
"  From  Kashgar  he  crossed  the  Tian  Shan  range  by  the  Turgat  (Tur  Agat)  and 
Tash  Rabat  jiasses  and  Lake  Cbatir  Kul,  to  the  Karyn  valley,  and  finally  to  Lake 
Issyk  Kul  In  this  section  of  his  route,  he  was,  we  believe,  on  ground  not 
previously  visited  by  an  Euglishman,  though  known  from  the  explorations  of 
Russians  and  other  travellers." 

Now,  it  is  a  sad  reflection  to  think  that  one  should  outlive  the  memory  of  one'a 
deeds*  Such  is,  I  fear,  my  case ;  I  cannot  refrain,  then,  from  bringing  to  notice 
that  on  p.  192  of  the  oft-quoted  volume  of  ISIH  will  be  fouod  a  description  of 
my  jouroey  by  the  Turgat  pass  to  Chadir  Kul  in  Jaonary,  1874^,  in  company  with 
Colonel  Gordon  and  CapUin  Biddulph.  In  Gordon's  *  Roof  of  tbe  World*  will  be 
found  (p.  (U)  an  admirable  panoramic  view  of  the  Chadir-Kul  lake  in  tbe  Tian 
Shan  plateau,  ** Russian  Frontier:  wild  sheep  in  the  foreground.** 

I  have  a  very  vivid  recollection  of  this  trip,  for  three  special  reasons— 

1.  It  was,  I  think,  tbe  ooldeat  journey  I  ever  performed  in  my  life. 

2.  The  country    traversed   was   the   scene  of    the   greatest   humiliation 
mortification  that  I  ever  experienced.     All  three  members  of  our  party  were  vei 
keen  sportsmen,  and  we  were  for  the  first  time  in  the  country  of  the  Ovis  Poli 
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no  specimen  of  which  had,  up  till  tbeo,  fallen  a  yictim  to  an  EDgllsh  sporlsmftD, 
I  wafl  the  first  to  epj  a  l&rge  flock,  and  I  made  a  loog  and  most  snccessful  Btalk, 
my  riT&l  Goloi^e!  Gordon  watching  me  alt  the  time  from  the  crest  of  a  neighbour- 
ing ridge.  I  got  within  about  70  yards,  tired,  and  missed  1  I  recollect  it  as  if  it 
were  yesterday.  The  weapon  waa  one  to  which  I  had  not  been  accustomed,  with 
a  very  high  trajectory.  The  sheep  were  out  of  sight  before  I  could  reload,  and 
neither  I  nor  any  othera  of  the  party  ever  got  another  chance  in  that  part  of  the 
country,  although  some  months  later  on  1  partially  retrieyed  my  reputation  while 
in  the  Pamirs  by  shooting  from  the  road,  while  on  a  long  and  dreary  march  of 
Zl  mllea,  the  first  specimen  of  this  famous  sheep  ever  killed  by  an  Englishman. 

3,  My  third  reason  Is  perhaps  more  worthy  of  the  columns  of  your  Jounialf 
and  with  it  I  hope  to  conclude  this  rambling  letter. 

In  these  modem  days  it  has  more  than  once  happened  that  British  and  Russian 
officers  have  met  together  in  a  friendly  way  to  lay  down  disputed  boundaries, 
and  thus  scientific  and  accurate  geographical  determinations  of  the  position  of 
variona  places  in  Central  Asia  have  taken  the  place  of  former  doubtful  values  j  but 
this  expedition  to  Chadir  Kul  made  me  the  pioneer  of  the  more  scientific  work 
that  has  followed.  The  survey-link  connecting  Kashgar  acd  Chadir  Kul  was 
the  first  piece  of  work  common  to  Russian  and  English  geographers.  The  Russians, 
I  believe  in  1S72,  astronomically  determined  the  position  of  the  cast  end  of 
Chadir  Kul  lake,  and  made  a  rough  route  surrey  of  the  aboye-mentioned  link ; 
they  also  in  the  same  year  took  astronomical  obseryations  at  Kai^hgar.  In  the 
following  year  I  took  astronomical  observations  at  Kashgar,  and  made  a  route 
survey  thence  to  Chadir  Kul,  and  when  I  returned  to  India  and  worked  oat  the 
results  of  my  obseryationa  at  Kashgar,  and  plotted  In  my  route  to  Chadir  Kul 
from  my  own  determination  of  Kashgar,  I  found  that,  adopting  the  Russian  value 
in  latitude  of  the  east  end  of  the  lake,  our  positions  in  longitude  of  the  same  point 
almost  exactly  coincided* 

To  appreciate  the  satisfaction  I  felt  at  this  result,  it  must  be  recollected  that 
at  the  time  of  which  I  write  the  wildest  discrepancies  existed  in  all  mapsi  both 
Buiflian  and  English,  as  to  the  positions  of  large  and  important  towns  in  Turkistaut 
One  of  the  results  of  my  work  was  to  shift  the  position  in  longitude  of  Khotau 
33  iiiiles  to  the  east  of  the  position  hitherto  assigned  to  it  both  in  English  and 
Russian  mapit.  I  put  it  in  7d'^  59'  instead  of  79'^  26\  I  may  note  that  at  about 
the  same  period  Russian  geographers  shifted  the  cities  of  Aksu  and  Kurdja  some 
40  miles  to  the  east  of  the  positions  hitherto  assigned  them. 

By  a  curious  coincidence,  the  Geographical  Jommal  of  January  refers  yet  again 
to  another  matter  connected  with  the  survey  work  of  the  Forwyth  Mission  of 
1873-74,  I  allude  to  the  paragraph  about  Captain  Deasy's  travels  in  Central  Asia 
(p,  65),  where  he  is  stated  to  have  discovered  the  sources  uf  the  Khotan  river  in 
Ut,  35°  35'  N.  and  long.  81'  40'  E. 

Referring  to  the  map  which  was  prepared  to  accom|mny  my  paper  in  B,G,S. 
JouriKtl  of  1878,  I  find,  in  the  projection  of  Kishin  Sing's  route-survey  from 
Khotan  to  Leh  via  Polu,  that  in  lat.  35°  3'  and  long,  81°  30'  his  route  crosses  a 
stream,  the  waters  of  which  are  shown  by  a  dotted  line  to  fiow  into  the  Khotan 
river.  That  stream  evidently  takes  Its  rise  in  the  mountain  chain  faintly  shown 
on  the  map  as  lying  to  the  immediate  east  of  Klshln  BLng'i  route,  and  it  is 
probably  in  that  range  that  Captain  Deasy  has  come  across  the  sources  referred  to. 
The  position  assigned  by  Captain  Deasy  to  the  sources  of  the  Khotan  river  coincides 
almost  exactly  with  the  spot  marked  Aksu  in  the  map^  which  is  on  the  upper 
waters  of  the  Kiria  river,  as  shown  by  Kishin  Sing. 
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CORBESPONDKNGK, 


I  have  always  placed  great  confidence  in  the  Pundit's  work,  for  tba 
given  on  p.  223  of  my  paper  referred  to,  eapeclally  m  the  correctness  of  his  latittide»* 
and  it  will  be  seen,  from  the  printed  report  on  the  Yarkand  Misaion  Siirvejv 
(p.  21  of  'Abstract  of  Latitude  Observations  *),  that  sextant  obeervations  for  latitude 
were  taken  at  Arasb,  south-east  of  Akau,  on  the  nigbts  of  July  12  and  13,  1874» 
with  very  accordant  results,  making  the  latitude  of  that  place  35''  29'  54",  which 
waaj  be  taken  as  within  a  few  seconda  of  the  truth,  and  I  think  It  by  no  meazis 
impo6Bible  that  it  will  ultimately  be  shown  that  Captain  Deasy  mistook  the  hesd- 
waters  of  the  Kiria  for  those  of  the  K  ho  tan  river. 

On  the  other  hand,  the  Pundit's  work  showed  that  his  route  was  crossed  by 
a  stream  lowing  into  the  Khotan  Darya  about  30  miles  to  the  south  of  the  poiutioa 
determined  by  Captain  Deasy.  I  would  rather  hope,  therefore,  that,  owing  to 
discrepancies  in  longitude  (which  is  far  more  likely  than  in  latitude),  it  may  turn 
out  that  both  explorers  were  correct  in  their  hydrography,  in  which  case  Captain 
Deasy's  river  will  be  found  to  run  a  southerly  course  for  some  30  miles  before 
flowing  to  the  west. 

I  must  apologize  for  the  length  to  which  this  paper  has  extended ;  but  when  I 
took  up  my  pen  I  found  that  my  geographical  zeal  of  a  quarter  of  a  century  ago, 
although  lying  long  dormant,  is  still  strong  in  my  system  and  required  au  outlet, 
I  trust  that  the  matter  that  baa  flowed  through  it  will  have  convinced  my  readers 
of  the  correctness  of  my  original  views  as  regards  the  drainage  of  the  Little  Pamir 
lake. 

HsHBT  Tbotter^  Lieut. -Colonel. 
Galalz,  Rumania,  February  20, 16D9. 
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HajinibaVs  Pass, 

There  are  two  statements  in  Mr.  Westlake's  paper  on  this  subject  in  the  last 
Jourmd  that  I  venture  to  correct,  as  they  may  mislead  the  weaker  brethren* 

1.  He  Btatea  that  Varro  informs  ua  that  Hannibal  used  the  Col  de  TArgenti^re^ 
and  Hasdrubal  the  Mont  Cenis.  Of  course,  in  neither  caae  does  Varro  najne  the 
passes  by  which  these  two  generals  crossed  the  Alps ;  if  he  bad,  much,  much  ink 
would  have  been  saved.  It  is  merely  a  theory  that  the  passes  mentioned  hy  Yarro 
can  be  so  identified,  or  are  given  in  topographical  order.  As  to  tho  Moot  Cenis, 
I  am,  and  always  have  been,  quite  incredulous.  The  earliest  clear  and  distinct 
mention  of  this  pass  by  name  is  in  the  eighth  century  a.d.,  while  the  valley  of  the 
Arc  (or  Maurienne)  which  loads  up  to  it  on  the  Savoy  side  asems  to  have  been 
completely  unknown  to  the  Romans,  and  appears  in  authentic  history  only  in  the 
sixth  century  a.d.  Of  course,  the  Mont  Oenis  mat/  have  been  used  earlier,  but  we 
have  absolutely  no  evidence  of  any  kind  that  it  was  crossed  before  the  eighth 
century  a.d.  I  may  aid  that  I  am  perfectly  acquainted  with  Mr.  Fresh  field's 
arguments  to  tho  contrary,  which  were  published  in  the  Alpine  Journal  when  I 
was  editor  of  that  periodical,  and  seem  to  me  quite  inconclusive  on  this  point. 
I  also  know  ihe  Mont  Cenis  very  well. 

2.  Mr,  Weatlake  contrasts  "  the  rich  plains  between  the  foot  of  the  Argentidre 
and  Turin**  with  the  narrow  valley  of  the  Dora  Riparia,  descending  from  the  Mont 
Gen^vre.  Now,  I  have  often  bef^ti  over  the  Mont  Genevre,  while  in  June,  1893, 
I  was  the  companion  of  Mr.  Freshfield  on  his  passage  of  the  ArgentiSre.  All  I  can 
say  is  that  I  never  saw  **  rich  plains  at  the  foot  of  the  Argenti^re  *'  till  the  Stura 
issued  from  its  narrow  valley  into  the  Piedmontese  plain  at  Borgo  San  Dalmozso^ 
which  is  8  milea  from  Cuneo,  but  33  miles  from  Argentera,  the  village  immediately 
at  the  foot  of  the  pass.     Perhaps  I  may  be  allowed  to  refer  Mr,  Weatlake  to  my 
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descfiptioQs  of  the  routes  over  the  two  posBes  in  the  new  editioa  (1898)  of  yoL  i*  of 
Mr.  Ball's  '  Alpine  Cruide/ 

I  have  a  fair  working  knowledge  of  the  literature  relating  to  H&nnibai*^  p&^h 
and  have  loog  ago  come  to  the  conclusion  that  the  original  extant  accountB  arc* 
quite  coDtradlctory*  and  that  they  capnot  be  reconciled.  I  ha^o  hail,  too^  the 
adyaotage  (probably  never  epjoyed  by  any  other  peraoQ)of  having  myself  traversed 
every  pass  (with  one  or  two  exceptions),  greiit  or  flmall,  thiU  ha^  ever  been  claimed 
for  Hanmbal  even  by  the  wildest  theorist,  while  in  the  case  of  these  rare  exceptioo** 
I  have  been  on  the  summit  of  the  pass,  actually  traveraing  but  one  side  up  and 
down,  yet  having  had  a  close  view  of  the  other  side.  And  I  have  no  hesitation  in 
stating  that  I  am  entirely  and  wholly  iu  favour  of  the  Mont  G-eni^vre  as  most  pro- 
bably Ftannib&l*3  pass,  the  old  mule-paih  from  Clavi^res  to  Cd^tine  (see  Ball,  vol,  i, 
p.  80)  being  of  cuurse  preferred  to  the  circuitous  modern  carriage  road.  Most  recent 
writers  on  the  Continent  are  in  favour  of  the  Moot  Gendvre,  save,  of  course p 
Mommeen,  who  siill  clings  to  the  impcigsible  Little  St.  Bernard.  The  case  for  the 
Mont  GenSvre  has  lately  been  very  forcibly  stated  by  Frof.  Josef  Fuchs  in  hia  small 
tractate  oQtitletl  *  HantiLbarjs  Alpeniibergang'  (Vienna,  1B07),  baaed  on  personal 
investigations  on  the  spot,  and  wilh  full  knowledge  of  all  the  literature*  As  far  as 
I  am  jiware,  Mr.  Freshfieid  and  Mr.  Westlake  stand  alone  in  advocating  the  claims 
of  the  Argentidre,  which  I  for  one  consider  quite  baselea?. 

W.  A.  B.  CooLrDoB. 
March  7.  1890. 

Lowlhian  Oreen's  Ti'lrahedral  The4)r*f. 

In  the  March  number  of  the  Geoijraphkai  JounuLi,  p,  250^  I  read  the  following 
words  of  Mr.  Vaughan  Cornish,  sj^aking  on  the  theory  of  Lowthiim  Green: — 

**  It  is  not  the  smallest  part  of  our  indebtedness  to  Dr.  Uregory  that  his  great 
power  of  exposition  has  brought  this  theory  again  before  the  world." 

If  Mr.  Cornish  would  have  spoken  of  the  **  Enfflhh  worUl,*'  I  woulil  have  nothing 
to  object.  But  I  am  entitletl  to  ttate  that  as  early  as  1881,  the  first  edition  of  my 
'  Traitc  dc  Geologie'  contained  a  detailed  account  of  the  Lowtbian  Gret-n  theory, 
together  with  a  discussion  of  the  Elie  de  Beaumont  pentagonal  system.  Moreover, 
the  diagrams  Aa  and  56  of  >lr.  Gregory  are  nearly  identical  with  the  drawings  iu 
my  book. 

As  the  expansion  of  my  '  Traite  *  baa  been  a  very  larj;e  one  (more  than  1 1,000 
copies  are  now  circulating  through  the  world,  and  a  fourth  edition  is  in  tbe  press), 
I  would  claim  for  myself  the  merit  of  having,  ehjhteeu  years  tw/o,  '*  brought  before 
the  world  "'  the  theory  of  the  distinguished  English  writer^  while  Green's  country- 
men had  failed  to  appreciate  the  work  in  due  lime. 

PnOF*  A,  do  Lappirent, 
Paris,  March  3, 1891^. 


MEETINGS  OF  THE   ROYAL  GEOGRAPHICAL  SOCIETY, 
SESSION  189i-1889. 

SU'ih   Ortfirtriry  Meeiimj^  Fehruartf  27,   1809, — Sir  Olemexts 
Markham,  K.C.B.,  President,  in  the  Chair. 

Electioss: — Sidnfy  J,  Brmthtmik;  Captain  Charles  EmeU  Carr ;  Colonel 
Arihut*  George  Ilay  Church;  James  Creelman;  Henry  Nathaniel  Oardiner^ M,S,A, ; 
Samuel  Day  Uupkinmu  ;    Walter,  Lin dl^ y  Jones f    Charles  Gei-ald  Lee;    lleber 
No.  IV,— April,  1899,]  2  u 


*!. 


450    MEETIKGS  OP  THE  ROTAL  GEOGRAPHICAL  SOCIETT,  SESSION  189g-99. 

Mard^mi  Edward  0ctai*iti4  Potter;  Ckarleg  Schae/er  Jiuiled(fe;  Geortje  Todd 
Symons ;  Louis  Bohert  Stirke  Ihnuitin  ;  Captain  A.  E^  WaikerHon^  B.E,;  John 
Mason  T»W«A,  Fh,D. ;  Captain  WiJUam  Graham  White,  It.N.;  Hichard  T, 
WiHiaTMon,  M.D.,  M.B.CP, ;  Erneii  Etnrtf  Woolr^ch, 


The  Pbesipent  eftid :  Before  commeDciDg  the  busiDeas  of  the  eTtpniog,  I  b&ye 
to  announce  to  the  Fellows  that  the  Lord  ^layor  has  invited  7011  all  to  attend  a 
meeting  at  the  Mansioo  House  on  Monday,  March  6,  at  3  p.m,,  when  there  is  going 
io  be  a  discuBBion  on  the  beat  way  of  celebrating  the  thousandth  anniversary  of 
the  death  of  Alfred  the  Great.  King  Alfred  was  one  of  our  first  geographera,  and 
one  of  our  greatest,  and  was  the  first  to  beg^in  to  collect  accounts  of  voyages  and 
travelSj  and  to  give  to  Englishmen  an  idea  of  what  geography  ie,  and  the  usea  it  can 
be  put  to,  I  think  this  movement  for  celebrating  the  greatness  of  King  Alfred 
should  receive  the  support  of  all  the  Fellows  of  this  Society,  I  mu&t  also  refer  to 
the  great  meeting  that  was  held  a  fortnight  ago  at  Berlin  on  the  subject  of  a  Grerman 
Antarctic  expedition ;  it  was  an  enthusiastic  meeting.  The  Emperor  intended  to 
have  been  present,  but,  being  unable  to  come,  he  sent  a  letter  in  which  he  expreaaed 
regret  at  not  being  present.  It  was  , announced  that  most  liberal  and  generous 
support  had  been  given  to  the  German  antarctic  expedition  by  wealthy  and 
patriotic  men  of  that  country*  It  was  announced,  also,  that  the  Government  had 
come  forwiird  with  a  large  vole  In  order  to  supplement  the  treneroaity  of  private 
individuals.  It  was  also  announced  that  the  Germans  hoped  and  expected  that 
would  join  with  them  and  co-operate  in  the  work  of  exploring  the  antarctic  regions,' 
and  they  went  so  far  as  to  sketch  out  a  scheme  with  that  object.  I  have  only  to 
say  that  there  is  a  great  contrast  between  what  patriotic  men  are  doing  in  that , 
country  and  what  we  are  doing  here,  and  I  trust  most  aiucerely  that  the  ooat 
will  not  be  allowed  to  continue. 

I  have  further,  with  much  regret,  to  allude  to  the  death  of  Bir  George  Bowen. 
I  will  not  refer,  it  is  not  my  place  to  refer,  to  his  public  services ;  but  we  lament 
the  loss  of  a  useful  member  of  our  Council,  and  a  most  entertaining,  genial,  and 
kindly  friend.  We  have  also  lost  within  a  very  few  days  Sir  Lambert  Play  fair, 
who  haa  done  ao  much  for  geography  io  his  *  History  of  Yemen,'  and  his  valuable 
and  interesting  works  on  the  Barbary  States,  and  so  much  for  the  Society  by  his 
labours  on  the  bibliography  of  Algeria  and  the  Barbary  States. 

The  Paper  read  was : — 

"  Travels  and  Researches  in  Uhodesim.*'     By  Dr,  H*  Schlicbter, 


Se^^ith  Ordinarif  Mef^^ting,  March  13,  189D.*-Sir  Clements  Maekham^ 
K.CB,,  Preeident,  in  the  Chair. 

ELEonoKS. — Thomas  Awjmtinc  Bhwl ;  Beginald  Tkom<is  Hacker  BtMjiUif^ 
L.B.C.F,,  M.MX\S,;  IJeuL  Ridiard  George  Tf/ndall  Bright  {Rifle  Brigade); 
Captain  George  WilUam  Freeman ;  George  Herbert  Graham ;  John  White 
Hoplnm^  L.RX\F„  MMXKS.  ;  G.J.  Jacobs,  F.R,A,S. ;  Stfdne^  Edxoard  HamiU 
ion  Lane;  T,  Larnhert  Mears  ;  Lieui^  Hugh  L  NichoU  {Bed/ord shire  Regiment); 
Rev.  William  Albert  Nogle  ;  Frank  Baldwgn  Farkinaon  ;  Alfred  Leonard  Foile  ; 
Lieut,  Francis  Garden  Foole  {1st  East  Yorkshire  Regiment)  ;  Frank  Smitherman  ; 
Samuel  dement  Scu(ham,  F*S.A.;  Char  Jen  M.  Taghr ;  George  Weller,  M.RX\S. 

The  Paper  read  wns  :^ 

**  The  Uses  of  Practical  Geography^  as  rllustrited  in  Recent  Frontier  Operations.** 
By  Colonel  Sir  T,  H.  Holdich,  kx,le.,  i.b„  hj:. 
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AddUiom  to  the  Library. 
By  HUGH  ROBERT  MILL.  D.So.,  Librariaji,  K,QM, 

The  following  ftbhreTLationi  of  tiouns  ftiid  the  adjeotlTet  derived  from  tbem  ftt« 
employed  to  indicate  the  iouroe  of  article!  from  other  publications.  Geographical 
tuunea  are  in  each  case  written  in  fall : — 


■ 


A  ^  Aoadenijp  Aoademie,  Akademie. 

Amt.  z=  Annafjt,  Annalea,  AnnaleQ. 

B,  =  Bulletin,  Bollettino,  Boletim. 

Oom.  s  Oommeroe^  CommeToiaL 

0.  Bd.  s  Compter  Eendos. 

firtlk.  =  Erd^mide. 

Q.  =  GbographT,  Gteographie,  GeognJai 

Get.  =  GeaaUaoiiaft 

t.  ^  Inttittitev  ItiititatioiL 

Iz.  —  Izveatiya, 

J .  =  Journal, 

M.  ;=  Mitteilnngen. 


Mag.  —  Magazine, 

P.  =  Prooeedinga. 

B.  =  Eoyal, 

Be?.  =  EeTiow,  EeTue,  Berinba. 

8*  =  Society^  Sooi^t^^  Sebkab. 

Sitzb.  s  Sitzungiberioht. 

T.  ^  Transaotiotii. 

T.  =  VereiD. 

yerh.  s  Yeibandlnngen. 

W.  =  WiiaennGhaft,  and  oomponndi. 

Z,  =  Zeitwhrift, 

Zap.  s=  Zapiski. 


r 


On  account  of  the  ambigai^  of  the  words  oetato^  qunrto,  ete.,  the  tize  of  booki  Ih 
the  list  below  is  denoted  by  the  length  and  breadth  of  tbe  oOTer  in  iuohei  to  the 
nearest  half-inch.     The  size  of  the  Journal  is  10  x  64. 

A  lelietion  of  the  worki  in  thii  Hit  will  be  noticed  elift where  in  the  **  Jonmai" 

IITBOPE, 

Alps.  C.  Sd,  lU  ( 1 891>) :  r>7-5ii,  Kilitn  and  Lugeon. 

Une  coupe  tnanttvertfale  dea  Alpes  brian^onnaitses,  •!«  la  Gyronde  a   la  frontier© 
italienne.     Note  de  MM.  Kilian  et  Lugeou.      With  iJiagram. 

Auitria— BoHiia.  B,S.H.  Beige  G.  22  (1898;:  467-491,  Hontoir, 

Par  les  routes  nouvcllee  U  Voueet  de  la  Bosnie,    Par  E.  llontoir. 
lelginm.  Mouveinent  G,  lb  (1898):  614-015.  XfttUl. 

Exploration  de  la  grotte  de  Hao.    Par  E.  A.  Martel. 
Beamirk— Survey!,  Zaohariae. 

Oversigt  K.  Dan«ke  Videmk.  S,  Farlmndl  (1898);    163-207. 
Priisciaioiisiiivelleraentet  over  Store  Belt.     Af  Gt^neralmajor  U.  Zacbariae.     A?ec 
reiume  en  fr*in(;aiB. 
On  the  survey  operatiouB  acrosa  the  Greut  B<?U. 

Stanidae  Meunler.    Nos  Terrains.    Paris :  A.  Colin  &  Cie.,  1808,     Size  I2|  x  0* 
pp.  IX.  and  192,     Cdourtd  PlattM^  etc. 

A  popular  flooount  of  tlie  geology  of  France,  with  elem<?ntary  instructions  in  practi- 
-i'ftl  geology,  and  many  intereiitiing  coloured  views  of  ac<?nery. 

Fraace— Mont  Blano.     AUi  U,A,  Liucei,  Ratdieonti  8  (1899) :  84-38^65-68.      Piazetti. 

La  grn^itU  fiul  Monte  Bianco.     NoU  di  P,  PizzettL 
franet— MorTaii.  jinn.  G,  7  (1898):  404-428  :  8  (1899)  :  6-2L  Michael -Lsvy. 

Le  Morvan  et  ses  uttachea  aveo  le  Massif  Ceotnil.     Par  M.  A.  MiohaeULeTy. 

With  Map  and  Sectioju, 

An  analytic  study  of  the  physical  geography  of  the  highlands  of  Morfan,  showing 
the  relation  of  geological  structure  t  j  geographical  form. 

France— Sou.  CI  Ed.  127  (1898):  1041-1043.  Meniiier. 

Snr  Ic  rolu  de  la  aedinientution  souterraiut?  dsns  hi  mnstitution  du  ^ol  d'un©  pertie 
du  di  partement  de  rOrne«     Note  de  M.  Stan  its  las  Meunier. 

©ecmaay.  G.Z,  4  (1S98):  r>01-617,  Ct>.5-t;i»4.  Kurs. 

Die  KUnsllichen  Wn  aaeratrasaen  im  Deutscheu  Reiche.     Von  Victor  Kura, 
41  a  nnany— Alsace .  Deui»che  G.  BWier  21  ( 1 8HS ) :  1 11 » - 1 5  L  Filt. 

Die  Wilder  des    Elnass    in    forstwirtschiifllielien.      BeJeuchtung.      Von    kaiserl. 

Oberforstmeister  Pilz.     With  Map* 

2  H  2 
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Gennany— Thuringia.  M.G,  Get.  Jena  17  (1898) :  71-94.  Gerbin^. 

Die  Strassenziige  yon  Sudwest-TburingeD.    Yon  Luise  Gerbing.     With  Map. 
An  account  of  tbe  old  roads  of  Tburingia  between  Muhlbausen  in  tlie  north,  Mihla 
and  Eisenach  in  the  west,  and  Erfart  and  Arnstadt  in  the  east.    The  map  on  tho 
scale  of  1 :  130,000  distinguishes  between  andent  and  modem  roads. 

Hnagary.  M,G.  Ges.  Wien  41  (1898) :  535-592.  

Die  landwirtschaftliche  Production  der  L&nder  der  ungarischen  Krone  in  den 
Jahren  1895  nnd  1896. 

Italy.  Riv,  G,  Italiana  5  (1898) :  481  -485.  Kori. 

Formazioue  di  un  duoto  laghetto  presso  la  Falterona.    Notizia  di  Attilio  Mori. 
On  the  formation  of  a  new  lakelet  near  Falterona. 
Italy— Vetnyins.  Lapparent. 

Annuaire  C7ti6  Alpin  FrangaU  84  (1897)  (1898) :  509-523. 

Le  V^suve  et  la  Somma.    Par  M.  A.  de  Lapparent.     With  Map. 

Also  separate  copy.    Preaented  by  the  Author. 
Xeditarranean — Crete.  

Turkey.     Xos.  .5,  6,  and  7  (1898>     Further  Correspondence  respectiDg  the  Affairs 

of  Oete.     [3  Beports.]    London :   Eyre  &  Spottiswoode,  1898.    Size  13J  x  8^. 

pp.  (No.  5)  xii.  and  206;  (No.  6)  vi.  and  82 ;  (No.  7)  xii.  and  142.      Price  (No.  5) 

Is.  9d ;  (No.  6)  9d, ;  (No.  7)  U  3d. 
Vorway.  Annuaire  Gub  Alpin  Franfai$  24,  1897  (1898)  :  412-471.  Bonjat. 

Promenades  en  Norvbge.    Par  M.  Jules  Eonjat.     With  Illudratione. 
Vorway— Meteorology.  Kohn. 

Jahrbuch  des  Norwegisohen  Meteorologischen  lostituts  riirl896(pp.  xii.  and  120); 

1897  (pp.  xii.  and  120).    Ghristiania,  1897-98.     Size  13|  x  10^.     Pretented  by  the 

Norwegian  Meteorological  Institute. 

Bumaxiia.  Gabematia. 

Ck)mto  Angelo  de  Gubematis.  La  Roumanie  et  les  Boumains.  Impressions  de 
Voyage  et  Etades.  Florence  :  B.  Seeber,  1898.  Size  9^  x  6^,  pp.  308.  Illustra- 
tions.   Price  5/r. 

BoisU.  J.R.  United  Service  I.  42  (1898) :  1414-1423.  Beresford. 

The  State  Defences  of  Bussia.  Compiled  by  Lieut-Colonel  C.  E.  de  la  Poer 
Beresford. 

Scandinavia.      Annuaire  Club  Alpin  Frangais  24,  1897  (1898):  524-580.  Velain. 

Les  pays  Scandinaves  ot  Finlandais.     Par  M.  Ch.  Ve'lain.     With  Illustrations. 
Spain.  B.S.G.  Madrid  40  (1898) :  122-129.  Bliaqnex. 

Vias  romanas  espauolas.     Por  D.  Antonio  Bl&zquez. 
On  the  Boman  roads  in  Spain. 
Spain— Pyrenees.    Annuaire  Club  Alpin  Francis  24  (1897)  (1898)  :  332-359.     Bronsse. 
L'Knclave  espa^^nole  de  Llivia.     Par  M.  E.  Brouaso  File.     With  Map  and  Illus- 
trations. 
On  a  little  patch  of  Spanish   territory   in   the   French  department  of  Pyrenees 
Orientales. 

Sweden.  Frner  18  (1898) :  221-232.  Nermaa. 

Om  V'atterns  hydrografi.     Af  Qustaf  Nerman. 
On  the  hydrographic  conditions  of  Lake  Vetter. 
United  Kingdom— London.        J.S.  Arts  47  (1898)  :  7-2 J.  Barry. 

Opening  Address.     By  Sir  John  Wolfe  Barry,  k.c.b..  f.r.s.     With  Plan. 
The  address  deals  with  the  problem  of  accommodating  tho  increasing  traffic  of  tho 
streets  of  London,  and  the  plan  suggested  is  the  construction  of  new  thoroughfares  con- 
necting the  great  traffic  centres. 


Alia.  Daa. 

A  Note  on  tbe  Ancient  Geography  of  Asia,  compiled  from  Valmiki-Ramayana. 
By  Nobin  Chandra  Das,  ma.     Published  by  the  Buddhist  Text  Society  of  India. 
1896.     Size  10  x  6J,  pp.  viii.  and  78.     Map.     Presented  by  the  Author. 
A  study  of  the  early  geography  of  India  from  the  Himalaya  to  Ceylon,  dciived  from 
the  journeys  of  Bama  recorded  in  the  famous  Sanskrit  poem  Valmiki-Ramayana. 
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Atiatio  Trftv«L  B«id« 

From  Poking  to  Petersl-rnrg.    Ry  Arnot  Keid.    LoTidon :  Edward  Arnold,  1899. 

Size  8i  X  TjJ,  pp,  \±  Qud  300,     Map  and  Portrait.     Fritx  7«»  M.     Pren^ntcd  by  the- 

Publigher, 

Mn  Heid  travelled  in  1898  From  Peking,  through  Moo/EroHa.  to  Siberia^  reaching  tbo 
temporary  kirminnB  of  the  Trana-Siberiati  rftilway  at  Irkutskt  and  proceeding  thence  by 
rail.  The  whole  jwjruey  occupied  fifty  days,  and  was  effectf.d  with  comfort  laid  without 
any  dangeroiia  ad  veutures.  Purt  of  the  bfx»k  has  already  mtpeared  in  the  form  of  articles 
in  the  Time*  and  other  newspapers. 
Caylon.  Ltolercq. 

Un  miBsionnatre  beige  diina  Tile  de  Ceylun,     Par  Jules  Leclercq.     Eitrait  de  la 

Jitvfte  G^n^rah;  fttvrier,  1899.     Bruiellefl:  Societe  Beige  <1«  Librarie,  1899.     Size 

10  X  6§,  pp.  16.     Presented  hy  the  Author. 

China.  Pdermanm  M.  45  (1899)  :  H-13.  Choluoky. 

Vorlanflger  Bericht  ii1>er  meine  Forscliungareiae  in  China.   Von  Eugen  T.  Cholnoky. 
This  h  referred  tft  in  n  note  on  p.  430. 
China.  Ann.  G,  8  (1899)  :  02-73.  Eavenaan. 

La  Chine  eoonomique,  d'apres  lea  travaux  de  la  loiasion  lyonnaiae*  1895-1897.    Par 

M.  L.  RaTeneaiL      With  Map.     Aha  a  tt  pa  rata  coptj  pretvnted  htj  thr  Author. 
A  aomtnary  of  tbegn^at  FCeport  of  the  commercial  mission  of  the  Lyons  Chamber  of 
C<»mmeroe. 
China.  /;io6««  74  (1898):  349-350.  Schliter. 

Die  Befbrmbestrebungen  in  China  und  die  lleaktbn.     Von  Dr.  O.  SchI liter, 
China.  Yerh,  Ges,  Erdk,  Berlin  25  (1898) :  410-430.  Behnmacher. 

Uarr  Dr.  Hermann   Schumacher:   Der  Westflnaa  (Haiklang^)   und  seine   wirta- 

t  hiiftli(*he  Eknleutung. 
CMaa.  J.S.  Art$  47  (1898) :  77-84.  little. 

The  Yangtat^  Basin  and  the  British  Sphere.    By  Archibald  Little, 
China — Faking.  FaTlwr. 

Pekiag.  hiitotre  et  de^oription.     Par  Alph.  Favier.    Peking :  Imp,  dea  La^aristea 

au   Pe-t'aog,   1897.     Si«e   13J  x  lOJ,   pp.   xii.    and    562.     lUustraiiom,    Price 

£2  18«.  M, 
Finely  illustrated  with  oyer  800  engraviDg8,mo8t  of  tbem  reprodnotiona  of  the  work 
of  Cbineae  artists. 
C5iina— Shantung.       Yerh,  Qt-t.  Erdfi.  Berlin  25  (1898):  379-410.  Qtedarta. 

Herr  Ober-Ingeuieur  Gaedertz :  Reieen  in  Schantung.     With  Map. 
CMna— Tangtse  Vallej.  Fcntar. 

In   the   Valley  *>f  the   Yangtae.    By   Mrs.  Arnold   Foeter.      London:   London 

MiisionAry  Society,  1899.     Size  8|  x  7*  ppi  xii.  and  216,     IHrntraUom,    Presmted 

hy  the  Puhlishi^t. 
A  book  by  u  lady  missionary,  intended  mainly  for  childfen. 
China  aid  Japan.  B.S.R.Q.  d^Anretf  22  (1898) ;  1 43-155.  Beolna. 

L'Extreme-Olient.     Par  M.  Elbee  Keclua.     Witli  Map. 
On  the  political  geography  of  the  Far  East  and  its  poasible  changes, 
Chinese  EmpiTe--Tibet.    X  Atiatic  S.  Bengal  67  (Pt.  i.)  (1898):  256-273,  Daa. 

An  account  of  Travels  on  the  Shores  of  Lake  Yanido-Croft.     By  Snrnt  Chaiidru  Da«, 
After  recalling  earlier  visits  to  Lake  Paiti,  and  giving  a  short  general  account  of 
Tibet,  the  author  describes  liis  journey  to  Bamding,  the  great  Buddhist  meoastery  en 
the  short?  of  Lake  Yamdo  in  IS 82. 

CMnesft  Turkestan.  a  lid.  lU  { 181^9) :  154-156.  Tillo. 

Reaultats  dm  obserTati^^ns  meteorolo^iquui*  fftitea  dans  la  d^preasion  an  centre  do 
continent  osiatiquc  (station  Luktaboun). 

ObeerTatious  at  Lnkchnn,  in   the  middle  of  the  Turf  an  depression,  which   are 
aummarized  on  p.  431. 

Frsnoh  Inde-China — Laos.  Bobo, 

RriK  Fmniai9e2^(Wm):  505-51*],  571-582,  725-733. 
Les  hiibitauta  du  Laos.     Par  leCapitaine  Bobo. 

This  paper  deals  with  the  mode  of  life  of  the  people,  their  iudnatrka,  and  the 
resources  of  their  country. 


1 


454 


OIOORAPHICAL  LITERATtJRE  OF  THI  MONTH, 


Hottg  Koag.  — 

Treaty  Series.  No.  16,  lEMS,  Convention  betwt^n  the  Unite<l  Kingdom  and 
China,  respooting  an  extension  of  Honpr  Kong-  Territory.  Sig^ned  at  Ftkiog,  June 
IK  1898.  London  :  Eyre  iV  Spoltiswo^xJe.  1898,    fc?izi^  10  X  G^,  pp.  2.    Map.    Price  3^d. 

India,  Geliruig. 

SQd-Iudien,  Land  und  Volk  dcr  Tamulen.  You  UanB  Gt^hring.  Gut«raJoh  : 
C.  Bertelsmann,  1890,  Six©  lo^  x  7,  pp.  viii.  and  246.  Map  and  Illustrations, 
FficB  5». 

Ittdii-'People.  Ymer  18  (1898) :  20^219.  Johanwon, 

Del  motl^rna  kastvageudet  i  Indien.     AX  K.  F.  Johanason. 
On  the  caate  system  in  modern  India. 
India— Tide- Table  ft.  Inirard  and  Boberts, 

Tide*Ti*ble8  lor  the  Indian  Ports  for  the  year  1899  (also  January,  iJiOO),     Tiirt  i, 

— Western  Porta  (Suez  to  PamUm  Piwi*).    Part  ii.^-Eaatern  and  Barraa  Portt^ 

(Galle  to  Port  Blair),     By  Major  t^.  G.  Burrard  and  E.  Roberts,     Size  6 J  x  4^, 

pp.  liTii. 
Indian  Oo«axL~ Seychelles.  Stewart, 

Seychelles.    Annual  Keport  for  ISHT,— Colonial   Re^wrts,  .Vnniial    No.  252,  1898, 

Size  10  X  6i,  pp,  VI.     I'rice  \d. 

IndO'China— History.  iicr,  0, 43  (1898):   112-420.  Fanre. 

Lea  ori^nes  do  PPImpire  frantjais  dans  I'lndoChine,     Par  M.  A,  Faure. 
This  is  the  concluding  part  uf  a  memoir  comuieoccd  in  188H,  describing  the  work 
f»f  Poivre  in  the*  exploration  of  ludO'China  for  the  French  East  India  Comfmny  in  tht5 
tirst  half  of  the  eig^hteenth  century. 

Kianchwi.  Koionial  Jahrk  11  (1898)  :  33-90,  1  J8-ir»:j,  — 

KiantaclioQ. 

A  history  of  the  aeqnisition  of  Ktauciiou.  and  an  estimate  of  its  value  to  Germany, 
Malay  Archlpslago^Celehes  Kruijt. 

M.G,  Get  Jem  16  (1898):  1-18;  17  (1898):  21-Oli. 
BeitrUge  zur  VolfcskuDdt>  der  Pnan-Alfuren.     Von  Misaionar  A.  C.  Kruijt, 

A  description  of  the  Poso-.Alfiiriati  people,  their  itidnstries,  games,  heliefri.  aud 
customs. 

Xalay  Archipelago— Java.  OalloiB, 

Annuiiirt^  Cluh  Alicia  Ftan^ais  24,  1897  (1898) :  472-50^1. 

Les  Volcans  de  Java.     Par  M,  Hagiue  GaJloi^,     With  Mup§  and  IllaJslmium. 
Kalay  AroBipela go— Philippics,      MM,  Ges,  Wim  41  (1898)  :  59ii-*]U(J.      Blumentritt. 

Der  Batan-Archipel  uod  die  Babuyauon-Inaeln.     Von  Ferdinand  Biutnentritt, 
Halay  Archipelago— Sumatra.     Xalioikal  G.  Mmj.  B  (IBdS):  4iU-4i;L  Faiiohild. 

8uniatra'fi  West  Coast.     By  David  G.  FiiirchiUL      Wit}*  lUaatrationit. 
Euaaia- Caucasus,       Fetenmnna  M.  44  (1898)  :  251-258,  271-275.  Bttich. 

Vorliiuiger  Bericht  iVber  eiue  Reiae  in  den  nord  west  lie  ben  Kaukitsus  im  Jahro 

189t>  tuT  Untcrsuchung  dcr  Glettcher  untl  der  Yo^(*tfttion.     Von  N.  A.  Buacli. 
Bussia— daucaiua.     Annuaire  Cfnb  A I  ptn  Fmn^ih  24,  iH97  (1898):  690-<)S*7.   Begaud, 

Au  col  Dongouz-Oroum  (episode  d*un  voyage  dan»  le  Cauenae).     Par  M,  Claudius 

Regttud, 
Bussian  Central  Asia,      Kfimke  G.  Selsh:  AatK  9  (1898)  :  50-152, 

Fra  St,  Petersburg  til  Turkeatan  af  prnfeaaor  dr.  N.  Wille. 
A  journey  to  Ai^khabiid. 

AFBICA. 
Abyisima. 

Prince  Henri  d'Orle'eus.  Une  Visite  a  TEmperenr  Me'n<flick, 
sions  de  route,  Paris:  Libraire  Dcntu.  [Xot  dated ,]  Ske 
lHu9tTation»,     Price  l(l/r. 

Abyssinia— Historical.  D'Abbadie  and  Paulitsehke^ 

Futuh  cl-Il^ibucha.  Dee  coiiqu^tes  faites  en  Abyssinie  au  XVI  &\^q\v  par  ririiam 
Muhammad  .Vhmad  dit  Gragne,    Veraion  Fianvttifo  de  la  ChroDiijue  ,\rabe  du 


WUle. 


Orleans. 

Notes  ot  Imprus- 
8  X  5i,    pp.   204. 
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Shmbiall. 
With  Plate. 

WiUi. 


Chabilb  ful-Diji  Ahmad.  PublicatioD  oommenc^'e  piir  Actoiue  D'Abbiidie, 
t^rminee  par  te  Dr.  Pliltippe  PauLitaohke.  Paris:  E.  BonilloQ,  1B98,  Siza  9  x  tf, 
pp.  xwia.  iiHd  394.     Price  20 /n 

Africa— Coloniiation.  lob  niton. 

A  History  of  the  Colonization  of  Afrie«  by  Alien  Eaoes.  By  Sir  Harry  IL  JohuHtuo. 
K,c.B.  Cambridge:  the  University  Prrs?,  189^1.  giie  8  x  5J»  pp.  xlL  snd  320. 
Afapt,     Priee  G<.     Presented  h^  the  Cambridgif  Unicertity  Pre^i$. 

African  Aathropologf.  /.  Anthrop.  L  I  (iS98):  55-04. 

A  Study  of  A'liantu  SkulJii  nad  Cranin.     By  F.  BbrubvalU  B.a. 

African  Railwayi.  Canieniparanj  Ihiu  75  ( »899)  :  UiUltiM. 

*■  The  Ciipo  to  Cairo/*  The  Biiiuwayii-TaQgaQyika  aod  other  Enllwayi.  By  J. 
T.  Will8,     With  Map, 

Afrioain  Traatiei.  Ortroy. 

OonveDtions  intematioDiilea  d^'flnlfisiint  les  LimittB  notuelhi  dea  Fosieaaions,  Pro- 
teetomtfl  et  Bpber«is  d'intSuetiet^  en  Afrique,  publide^  daprcs  tea  textc^s  autheutiqiiea 
par  lo  Capituiue  Comtuandant  F,  Van  Urtroy.  BrojtcUisa,  Soc,  Beige  de  LibriilHuv 
Paris:   F.  AJcaa,  181)9.    Size  10  x  7,  pp.   xx.  and  .'♦IS.     Map.     Fr^mnUd  6f  £/*« 

This  iH  a  valuable  colleotioti  of  African  boundary  treaties  and  couventioos  given  in 
the  original  laugna^es,  and  rendered  nvailable  for  references  by  a  aerie«  of  very  eon- 
venient  iiirlixe*.  These  include  a  full  chronological  index  extending  from  1841  to 
I89C,  a  Bumranry  of  docunjents  arranged  under  the  bead  of  the  countriva  concerned  in 
alpbabetical  order,  an  index  of  the  tDinisters,  amhnssadors,  or  agents  signing-  the  viirioita 
dooumenta,  and  a  very  dttuiled  subject  index  mentioning  all  the  pLace-uames  referre*!  to. 
Baro^g^o  Songs.  Jnnod. 

Les  ChantH  et  lea  Contea  dee  Ba-Ronga  de  In  Bale  de  Delagua,  recueilUs  ot  tmu- 
acriU.     Par  Henri  A.  JuufxI.     LansHone:  G.  Bridel  &  Cie.,   19^7.     8ize  7|  X  3, 
pp.  328.     ItluMtmtions,     Price  4/r.     Pre^fnted  by  Foidtnfy  BtgtUoir^  Etq. 
An  interesting  oollection  of  the  songs  and  folk'tales  of  the  natives  of  the  DelagoA 
bay  district. 

Brttisli  Coloniiatioii.   DtuUcIi^  Mfrndt^chnu  G.  21  (1899):  lo^-hMk  Bnixps. 

Die  Entwickelung  dea  engliachtn  Colonial-Besitaea  in  Afrika.    Von  Dr.  Hobert 

Rnmpe.      With  Map. 
Britisb  East  AMea— ITganda.   JIS.G.  Ltjon  15  (lSd[»)r  333-{$38,  Strsicher. 

L'Ougaodn.     Par  Mgr.  Streioher. 

Egyptian  Sadan.  Etv.  G.  13  (1898) :  4U1-411.  Bonirs. 

UmduriDiin  et  Fiichoda^  le  Soudan  egy  ptien^rivftlitede  la  France  et  de  I'Augleterte 
8ur  le  hunt  Nit.     Par  le  Dr.  Kouire. 

Francli  Conge.  M€t.  Fran^aitr.  23  (1898)  :  653-64JO.  Montell, 

La  m&rche  de  la  mission  Marchand.     Par  A.  Montetl. 
DcacribeP,  with  dates,  the  march  of  Major  Marchand  aorosa  the  Sudan. 
French  Sudan.  liet.  Franfaitr  23  (1898) :   G89-7U4  KonteU. 

Au  kc  Tctittd  :  Misaion  Gentil.     Par  A.  Montell     With  Map  and  PoriraiL 
South  African  Bspublie.  .  Evans. 

Keport  on  the  Trade,  Commerce,  and  Gold-Mi tiiog  Industry  of  the  South  Afrio»n 

Republic  for  the  Year  1897.     London  :  By  re  dc  Sputtiswuode,  1898.    Size  10  x  tii. 

pp.  62.     Pricff  M. 
Transvaal.  Kor^kc  G.  S^lnh\  AariK  ^  {ISm):  UlL  DahL 

Erindrini^er  fra  et  2-aariijt  ophold  i  Sydftfrika  af  preraierlyvituiuit  Johannes  Dahl. 
Observations  during  a  two-)  ears'  stay  in  the  TransvitaL 
Wast  Africa.  Pettrmanm  M.  44  (1898)  :  19;U204,  26.5-271.  Frobenius. 

Dor  westafrikanische  Kulturkreid.     Von  Leo  FrobeuiuB.     With  Map*. 
West  Africa— Higer  boundwiss.    Rvj\  Franfai^f-  23  (1898):  672-676. 

Convention  Friinco-Aoglaisti  du  Niger.      With  }tap. 
West  Africa— Niger  countries.  Eourst. 

French  Hnterprise  in  Africa.     The  Personal  Narmtive  of  Lieut,  Hourat  of  hin 

Exploration  of  the   Niger.      Translated  by   Mrs.    Arthur   Bell   (N.    D'Anver^). 
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Lfmdm :  Chnpinan  &  Hull,  1898,     Size  9x0,  pp»  xvi  ond  520.     Map^  PoHratf, 
and  inudnttionf.     Pricf  24 «, 
Tb<'  orig^inal  French  tdition  of  this  work  waBnotreed  in  the  Journal,  vol.  xii.  p.  305. 

FOBTH   AHEEICA. 

America— A  tori  ^net.  PaynaT' 

History  of  the  New   Worhl  called  America,     By  Edward  John   Ptijue,     VoL    ii. 
Oxrord:  the  CI  ti  rend  on  Press,  1899.     Size  9  x  6,  pp.  xxviil.  and  548.     Price   14*. 
PreMenitd  hy  Ute  Cifirendott  PreM. 
Thid  volume  coctioueatiiOBoholftrlyiitudy  of  the  Americftn  ahorijrineft  oomtnencsed 

in  thepreviotm  puit  of  the  work,  discussing:  the  degree  of  civilization  attained,  tbo 

chanicter  of  the  Innguaj^e^,  the  spread  of  the  primitive  people  over  Arotriea,  ajid  the 

history  of  the  Mexican  und  Iiica  emplrea. 

Am  eric  an  Geftlcgy— Bibliognphy.  Weeks. 

Bibliojarraphy  and  Index  of  North  AmericAn  Geology,  Paleontolog'yt  Petrology,  and 
Mineralogy  for  the  year  18t)6.  By  F.  B.  Weeks,— Bulletin  of  the  United  States 
Geological  Survey,  No,  149,  Waahin^ton:  1897.  8ize  9^  X  6,  pp-  152.  Pre- 
itented  by  the  IL$,  Geotatjicnl  Surt^ey. 

Amencan  Lanpaaget.  Brintoii. 

A  Record  of  Study  in  Aboriginal  American  Lanpaages,  By  Daniel  G.  BrintOD, 
M,ij.,  eta.  Media,  Pa.  Priuttd  tor  prisate  dUtribntioB.  1S98.  Size  10  x  tJ^,  pp, 
24,     Prei^nUd  bf  the  A  uihor, 

Canada,  Penck. 

Reieebeobaclitungen  aiis  Canada.     Vortrag  gebalten  deu  16.     Mara  1898.     Yon 
Albrecbt  Penck, — Voriratre  dea  Vereinea  zur  Verbreituog  natarwisHenseliaftlicber 
KenDtDi8»e  Wien,  X  XXVIIL  Jahigawg,  Heft  11.     WieD,  1898,    Size  7i  X  5,  pp, 
54,     lUuttraiicmt.     Pretented  bff  the  Author. 
An  ncenimt  of  the  geologioal  excurwon  aoroHS  Cunftdfton  theoocaaion  of  the  Toronto 

meeting  of  the  British  Aisociation. 

Canada— Anil coBti.     A  travert  U Monde,  Tourdu  Monde  4  (1898):  397-398.        

Anticosii.      Wtth  Map. 

CmBda— Britith  Columbia.      Globus  74  ( 1 898) :  358  -362,  Boraej. 

BiKrlfftbrten  zwi&ehen  llsiida- nnd  Tliogit-tJorferti,  in  der  Niihe  von  DixnnB  En- 
trance,    Von  George  A,  Doraey.      With  I UuBtrationL 

Canada— Britkli  ColnmbU.      n.S.G,  Jialiana  12  {IE9Q):  2G-32.  8lmoae. 

Attraverso  alia  Col  om  bin  Inglese,     RohizioQe  prelim  inure  di  viaggio  del  dott.     D. 

H,  tie  Sinionc,     With  Map. 
NotPB  of  a  journey  from  Ashrroft  up  the  valleys  of  the  Frozer,  North  Tatlan,  and 
B'itilay  rivers,  aud  tht'in^  by  the  Dease  river  nnd  across  thu  CaHsiur  mountaing  to  Lake 
Tcalin,  rctumicig  down  the  Stikine  river  to  Fort  WrantrelL 

Canada— Mackeniie.  B.S.O.  Pari*  19  ( 1 898) :  291-807,  Sainville. 

Voyage  a  l"(  rnboijcbure  de  la  rivitre  Mackenzie  (1889-1894).  Par  Edouard  de 
SAiaville,     With  Map, 

Canada— Montreal.  — - 

Moutreal  and   I  ho  St.  Lawrence  Route,— The  ilrrafd,  Montreal,  November   26» 
1 89H.     Biz©  ti  X  17i»  pp.  24.     Ilitmtratiotif. 
A  special  number  of  a  Mooireal  newspaper  setting  forth  the  commeroial  advautagea 

of  that  city  and  of  the  St.  Lawrence  ruute. 

Canada— Tidai,  

Tide  TableB  for  HnlifH.\»  Qaebeo,  and  Bt.  John,  N.B,,  for  the  year  1899 ;  with 
Tidiil  DiJferenecft  for  the  Atlantic  I  'oa»t  of  Nova  Scotia,  and  for  the  St.  Lawrence 
River,  from  'I'bree  Rivers  to  Goepi-.  Reprinted  from  Greenwood's  Nautical  Alma- 
nac nnd  Tide  Tablea  for  I89ii.     Hizo  H^  x  7,  pp,  (8> 

Canada— Tnkon  Territory,  Amilar  Tnienne. 

RiiymoDd   Auzing-Turenne*      Voyage   ati   Pays   dea    Mines  d*Or— le    Klondike, 
Paris:  C.  Levy,  189D,     Size  7J  X  5»  pp.  318.     Map9  aud  lUmtratiom,     Price  4  /r. 
A  graphic  account  of  a  journey  to  Klondyke  iik  1898. 

Vexieo.  Bomingues. 

DiHei  tnciuQ  hidrogrjiScii.  Por  el  Sr.  Angel  M.  Dominguez, — Numero  EMpecial  del 
Boletin  de  la  Socieda*!  de  Geografla  v  Eitntadistica  de  la  Repiibliea  McxieAna. 
Pp,  5iM5L     Mexico,  1898. 
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Mexico.  B.S.O.  tj  Ktbid.  }i*p,  Mexieana  4  (1898) :  50-72.     Howftrtli  and  Tumbull. 

El  Popocati  pctl  y  1m  Vole)ine«de  Mexico.     Eatudio  pre*eutado  ii  la  Kcal  Sooiedftd 

de  Geoprrftlift  de  Londreu  en  fcu  sefiun  d©  ISdu  Avril  de  189ti.    l*or  Mr.  O.  IL  How- 

Arth,  Iradacido  y  anotftdo  por  el  sticio  Ingeniciio  Enriijue  A.  TurnbuU.     With  JUtt*- 

t  rat  ion  8. 
Mezic(K-CHLUca.      li.S.G.  y  E$lrtd.  Rep.  Mrxif^mt  4  (I8HS)  :  93-130.  Kom^. 

La  Geog:rada  de)  EsUdo  de  Oiizaca.     Por  el  Br.  Eduardo  Norie|;a,     With  Mapt. 
Describes  the  pliytical  geograpby  of  the  stute  i*t  Oaxaca,  and  the  political  subdivi- 
Kionfi  iQ  agme  dnt&iL 
Mexico— PalamiiiB.  Gkbut  75(1899):  77-80.  yoriUmann. 

Ant  dem  Inflcbriftenicmpel  Ton  Paleoque.     Von  K.  FortiemaiiD.     With  Ilttuira' 

tiang. 
Go  the  decipherment  of  some  of  the  old  Mexicim  ioicripUonB. 
Maxioo— Falrnqtte.  MaudiUj* 

Biulogia  Ceramli-Amerieana;  or  Contribntioa*  to  tUe  Koowledgo  of  the  Fauna 

and    Flora  of  Mexico   and   C*'ntral-Aiuericft.     Edit«>d   by    F.   Diican©  Godiuan. 

ArehiBoligy.     Bv  A.  P.  Maiidaltiv*    [Psirt  x.,  January,  189IJ.J    (Vol.  iv.  pp.  31- 

38.)    London:  R.  M,  Portt-r,  and   Dolan   S:  Co.    Size  13  x  10|.      Plattt,  Ixxiv. 

xciii.  geparnte, 

OEHTEAL  AHB   SOUTH  AMEBICA, 
Argentina  Eepnblk.  Msrteni. 

Stid-Amerika    utiler    l)CHond<?rer     Berticksichtigung    Argenltnicna.      Nacli    den 

neucBteti  amtliehcti  Qut^llen   tind  atif  Orund  eigencr  Anaohauun^.     Yon  Dr.  P. 

M'artena,     Berliti :  J.  K&de,  \Sm,    Size  S  x  G,  pp.  viii,  and  2iH.    Map  and  Hiu»- 

frtttiunt.     Priee  it. 
Braiil.  

CiDimissilo  Qeograpbica  p   Geologica    de    8ao    Paulo.      Seo^ilo    Meteorolopka. 

Da*loa  climatolojficoi*  do  ouno  de   I«Ma  (pp,  76);  IHM  (pp.  88,  diagrafM)\  1895 

(pp.  H4,  dfnf/r*iiwi«i;   \H^G  ipp,  Hi^dingrams),  I«[)7  (pp,  68,  dfaj^anw)*     S.Paulo, 

1895-90.     8i2e  II  X  »5i. 

Braiil.  

B.  Commi«.  0.  e  Geohg.  8ho  Paulo  1%  (IKfT):  1-496;  13.  1-221:  14,  1-128. 

KJura  |)au]JBUi.     I.  Fiimilia  tkimpositre.     IL  Familitij  8olanaeoR]  e  Sorophularia- 

cem,     IIL  FamiJias  iJampapiQlaoeie,  Cucurbitaceo^  e  Calycerace®.    Eyerie  Aggre- 

^-atie,  Familia  Valeria nactaj. 
On  the  plants  of  Sao  Paulo. 
3raxil.  CondrMO. 

Heni-i  Courlreau,     Voyage  au  Xingii,  30  mai   1896— *J(;  oclobre  1896.     Paris:  A. 

Lahure.  1897.     Hize  1 1|  X  9,  pp.  230,     Map  and  Illmtrati&n*, 
Tlif  siccoaot  of  the  journey  is  supplemi  ntt^d  by  extensive  voeabuluries. 
IriEii— KatiToi.  (?Mmj  75  (18l»!») :  5-9.  Steimen, 

Indtanerskizzen  voti  Hercules  Flort^nee.     Von  Karl  von  den  Steinen.  I.     With 

Illustrations. 

Drawings  of  the  wiM  Indkna  of  BraziK  drawn  by  the  artist  Hercules  Florence,  who 
was  bom  in  Nice  in  180-I|  L^mi grated  in  early  Hfti  to  Brazil,  and  died  there  in  1879, 
IraiO— Mo  Pamlo.  B.  Commit,  O.  e  Qedcg.  SCw  Paulo  10  (1895)  :  1^1  IC,  lofgreiL 

Entiiio  pera  uma  ^ynonimia  dos  nomee  popnIareH  das  plsntaa  indigeuas  dc»  Estado 

dii  8.  Paulo.     Por  Alberto  LOfgw^^n. 
•Chile.  

Anuario  htdrografloo  de  la  Marina  de  Chile.     Ano  Ifl.     tscniiago  de  Chi le»  1808. 

Size  10  X  7,  pp.  XXX.  and  560.     Charts  and  Uiagramt^ 
Butch  Ouiana.  Benjamins. 

Tijdg,  K.  Nfd,  Aard.  Genoots.  Amsterdam  15  (1898):  797-846, 

DeGrenzen  yan  NV^lerlansch  Guiana.     Door  Dr.  H.  D.  Benjamins.     With  Maps. 
A  disouseion  of  the  boundaries  of  Duteh  Guiaoa,  taking  account  of  the  very  curious 
■character  of  the  Dutch  jurisdiction  oTor  the  river  I'orcntyne,  which  forma  the  ix>undary 
with  British  Guiana. 

Ecuador— Galapagos  Islands.  Eidgway. 

liirds  of  the  Galapag:os  Archipelngo.  By  Bobert  Bidgway.^ — FrooeedingH  of  the 
United  Btntes  Xational  Museum.  Vol.  xix,  Waahingten,  181*7.  Size  9 J  X  6, 
pp.  459-670.     Vhartf  and  Plates, 
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An  acoount  of  the  uTifaunft  of  the  Galapngot  islands,  taking  aoooEBt  of  ull  thftt  ic 
known  on  the  suhjact,  with  referenoeB  to  preyious  writers, 

French  Guiana.  H«s«. 

Jean  He^.     A  Tile  du  DiRble.    EnqoSte  d'lin  report<?r  atix  lies  du  Balut  et  a 

Cayenne.     Pfiria !   NiUaoti  [not  dated].      Size   7^  x  5,   pp.   'Zo2.      lUttftraiiomi. 

Fries  2i,  Sd. 
HaitL  AtU  R,  A,  LinoH,  BendicmH  T  (2  Sem/)  (18981 :  316-318.     Atamannone. 

II  terr^moto  neir  i>.ola  di  HaVta  (AntiUe)  del  29  dicembre  l«U7.      Not*  del  dott.  U. 

Agfiinennone. 

Hottdnrai.  BS.R.G.  d*Anrt^r4  n  (1S99)  :  181-^JI:l  Jalhay. 

Lix  H('publi(|ue  de  Hondnraa.    Par  M.  H.  Julliay. 

An  account  of  thu  ifeography,  reaonrces,  and  present  coodilton  of  Honduras,  by  the 
CoDBiil  for  that  republic  ut  Brutflels. 
South  America.  Giineroa  and  0ii7O  a. 

Geogratia  ooinercial  de  la  America  dtl   Sur.    For  Carlos  B.  Cian€?ron  y  llomulo  K, 

Garcia.     Part©  Preliminar.     Lima,  1897.     Size  d|  x  61,  pp.  x.  and  ll.     FretenUd 

ty  the  Qeoijraphieal  Sodety  of  Lima. 
South  American  Indiana.  Hery, 

Lea  Indtens  tt  lo  pouplement  de  rAmurique  chaude.    Par  lo  Baron  F.  De  Sauta- 

Aiinu  Nery.— Journal  de  la  Sooi^t<-   des   Americaniatea  do  Paris.     PariB,  1898. 

Bi«e  llj  X  9,  pp.  20.     rreseitted  bg  tlu  Author. 
Baron  de  Santa  Anna  Nery  points  out  tiiat  the  mterest  of  geographers  and  stttdents 
hftfl  in  recent  years  been  largely  diverts? d  from  South  Aiueriea  tu  Africa.     Hu  ireats  of 
the  native  **  Indiana/'  andcite»  a  number  of  iu8taric«'s  of  their  natural  quaULie^  wintiiDg^ 
for  them  high  reputation  in  competition  with  Eun^peaua. 

AirSTBALABIA  AKD   PACIFIC   ISLAKDS. 
Britiah  New  Ouin«a.  Hacgregor. 

Deapatrh  from  His  Excellenc^v  tho  Lieutetiant-( » overnor  of  British   New  Guirjea, 

reportiujc:  vi»it  inland  to  tlie  Wcfttern  end  of  the  (iweu  Stanley  Kani^e»  and  Ihenct? 

acroBH  the  Ulaod  to  the  North-Eiwt  Coaat.     [No.  5]    18!i«.     Size  13|  x  8|.     Ptt- 

tinted  by  the  Colonial  O_0ice. 
Ellloe  Islands.  Natural  Science  U  (1899):  17-37.  SolJaa. 

Funafuti :  the  Study  of  a  Coral  Atoll     By  Prof.  W.  J,  Sollas,  ma,,  eto.     Wuh 

lUuMtrationM. 

The  Friday  evening  lecture  gi^en  at  the  Briitol  meeting  of  the  British  AtaociatlMn. 
Fiji 

Fiji.     Annual  Iteport  for  1897,— Colonial   Heporta.  Annual  No.  244,  181^8,     Siic» 

10  X  6i,  pp.  H.     Price  Id. 
Mtirtay  Iilandi.  J.  Anihrop,  I.  1  (18D8):  5-10  Hant. 

Kthtio^^r.iphie^il  Noted  on  the  Murray  Islands,     Torres  Straits,     By  llev,  Archi- 

buhl  K  Hunt, 
Kew  Qmiaea.     Tijd*,  Indigche  Taal-,  Land-  en  Volktnk.  40  (18T>8)  :  287-316.     Berrurlar. 

Die  Korwuro  txler  Ahnenbikler  \en-(  iuine**ii :  eiu  Btiitrag  isur  Geaohichte  der 

biidoiiden  Kunst.     Yon  Br.  L.  Serruritsr.      With  Map  and  PhUe». 
On  the  carved  wooden  aDceetral  imagea  of  the  tribes  of  Dutch  New  Guinea,  olaasified 
according  to  rej^iony. 
New  Zealand — Tear -Book.  Dadeliten, 

The  New  Zealand  Ullicial  YtiiT-Booii.  18U8.    By  E  J   von  FJadeUzeo.    Wellington, 

18^»8.     Size  S|  x  5|,  pp.  vL  and  684,     IHuttratioH». 

Fitoaira  Ula&d,  afo^i**  7&  (18*):)):  74-77.  CarlMn. 

Kin  Bericht  rub  Pitcairn  Island,     Yoa  Dr,  F.  Carlsen.      With  lUmtnition*, 
Notes  on  Pitcairn  islaQd,  from  the  narrative  of  one  of  tlu'  ofticera  of  H,M»8.  Royalt$ft 

which  viaited  the  inland  in  1897. 

Waatern  Aostralia.  Smith. 

Wester u  Australia.  Oeologioal  Survey,  Bulletin  No.  2.  1.  The  State  of  Mining 
in  the  KiJiilieriey  Diatriut,  2.  The  rrobabilily  of  obtaining  Artesian  Water 
between  the  l^ilbarru  Golajieht^  and  the  Great  Desert.  By  U.  Ntil  Smith,  Perth^ 
1898.  Size  8 J  X  tl,  pp,  28.  Map»,  Plamft  und  Seciiom.  Presented  by  the  Goicrii- 
mtjit  Gedogiti,  WetUrn  Au^tmha. 
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fOL&E   BE(^I0K8. 

Fmer  ia(1898):  275-320. 


Oklin. 


AnUiotie. 

Om  antarktiftka  farder  och  Antarktia.    Af  Axel  Ohlin.     With  Map*, 
A  general  nooouat  of  autarctio  exploration. 
AntATctio.  /.  School  O,  %  C189S) :  369-371*.  Tiylor. 

Our  Knowledge  of  the  Antarctic,     By  W.  A.  Taylor, 
Aretie— Spitibergen  Seat.         Ynitrl^(UdS):  321-348.  Fathont. 

dm    1898   are  sveneka   polarexpedition.     Af  A.    G.   NatboreL     With  Map  ami 

lUmtratitrnt. 

An  aoeotint  of  Prof.  NathorBt'B  cruise  in  1898. 
Spittbergea  8eag.         Verh.  G<**,  Erdh\  IhrUn  2ft  (1898):  43D-448.  Btidigtr, 

Herr  Korvetten-Rapitan  Radijrer:  Allgememea  iiber  den  Verlanf  der  Expedition 

naoli  dem  eurofjiiifieljen  Kord-Meer  au  Bord  dea  Damplers  "  Helgoland/'    With  Map, 


MATHIMATICAL  OEOOEAFHY. 

Cartographj,  Qannett. 

Mafjbnd  Geological  Surirej^  Thtj  Aimii  and  Methods  of  Cartograpliy.  with 
eapedal  reference  to  the  Topographic  Maps  now  under  conatruciion  in  Marykod 
by  the  Uoited  Statea  Geologi^'ftl  Suryey,  in  co-op3mtiou  with  the  Maryland  Gen^ 
logical  Snryey.  By  Henry  Gannett.*  (Hpeciul  Publication,  toK  ii.  part  iila,) 
Baltimore:  the  Jolins  Hopkins  Frees,  1898.  bize  11  X  7^,  pp.  245-3^5.  Map9 
and  lilwirations. 
Thia  work  treats  of  the  whole  qnestioa  of  the  conBtraetion  of  tof  ographlcal  maps, 

esi)eciallj  with  the  o;>erati«>ns  of  surveying. 

Cartography,  Zoniervan* 

Proeve  eener  Algemeene  Kartogralie.     Door  H*  Zondervai].     Leiden  :   J.  M,  N. 
KopteJJn»  1598,         Size  *Ji  x  0^,  pp.  xii.  und  WI,     Fretentsd  by  the  Author, 
A  treatise  on  Cartography,  with  chapters  on  the  history  of  map-tnaking,  on  an? vey- 

ing.  projections,  repN  seylation  of  features,  the  reproduction  of  rnnpsT  map-measuremcLiti 

and  crttici^tuB,  and  u  final  ohaptef  on  school^maps. 

Map-projeciionr.  Enler* 

Drti  Abbandlnngen  iiber  Kartcnprnjecilfin,  Von  Leonhard  Euler.  (1777  ) 
Herau^egeben  von  A.  Waugerin,  (Oetwalfi's  Klasaiker  der  Exaktea  Wias^u- 
iohafieD,  Nr,  m.)  Leipzig:  W.  Engelmann,  I8i*8,  Bizo  8x5,  pp.  78.  Frice 
]«.  2d, 

Reprint  of  two  pciiwiB  by  E^dtT— one  on  the  Lbei*ry  of  the  rep  reseo  tuition  of  a  spherical 
snrfscc  on  a  plane,  and  the  othtr  on  the  geogmiihical  pmjection  of  the  Eatth*e  surface. 

Foiition  in  Arctio,  Nautical  Mag.  67  (1898):  887-888.  Eoevei. 

Dr,  Xanseu  and  his  Lunar  Tables*    By  K.  A,  Beeves, 
ioiyeying — Hiitory.  Lamssedat. 

Etcherchcs  sur  les  Inetrumeiits,  lea  Me'thodea  t-t  !e  Deasiu  topograph iquee,     Psr 
le  L'okinel  A.  Laiisaedat.     Tome  i.     Apurgu  historique  sur  les  Inulruments  et  len 
Methodus-    La  Topographic  dan  a  tons  le»  tf^mpa.     Paris:  Ganthier-Viili4r&,  lfei98. 
Size  10  X  ^,  pp,  iii.  and  450.     Map«,  i*fafe*>.  etc.     Pric*^  12*. 
This  important  work  is  ioteresting,  not  only  from  the  historical  sketch  it  i^'ivea  of 
the  origin  of  the  methods  of  cum piling  plana  from  pictures,  but  from  the  hiet  that  it 
owes  its  origin  to  the  Intematioual  Geotrraphlciil  GuDgrees  held  in  Lomkm  in  IBU^. 
Colonel  Lausaedat,  taking  up  the  question  vi  photographic  surveying,  wiiich  was  out- 
of  the  subjeots  suggeated  ibr  treatmeut  iu  the  programme*  wait  led  to  ioquire  into  the 
history  of  picture  plans,  and  ultimately  to  write  the  took  of  which  the  present  yolnme 
is  the  first  half. 


Science  S  (1898)  :  810-814. 
Present  Solution  of  the  Tidal  Problem. 


By 


Hayford, 
John  F. 


TidM. 

The  Limitations  of  the 

Hayford, 

A  criticism  of  the  accepted  tidal  theory- 
Time  and  Longitude.        Her,  ScienUtique  10  (1898):  783-7SG.  Cugnin. 

Uno   qiiestiun   ii  resoudre  en   llHKi ;    Theure  tt  la  longitude  uDiver»eUes.    Par 

M.  E.  Cugnln. 
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Atmo«ph©rM)  Fhysiei.  Meieorolog,  Z  16  (189K):  441-448. 


BMOld. 

Von 


libber    die   Temperaturanderungen    auf-   UDd    abeieigendejr    LnfistrDme. 

Wilhelm  von  Bezold. 
aUoien.  Pt^ermanm  M,  46  (18d9) :  U-16.  Eielitor. 

Die  Arbeiten  der  iotomatioQalen  Gletapher-Koraiiivsaioii.    Von  Prof.  Dr  E.  Bichter. 
Laad-formi.  Ann.  a  8  (1899)  :  1-5.  Davis. 

Vn  exemple  de  plaine  o6tit!rc.     La  plaino  dii  Maine  (Etata-Unis).     Par  W.  M. 

Davis.     With  UtuMtraiiou. 
4  In  the  omatul  plain  of  Maine  as  a  typical  example  of  ooasial  plalnfl. 
L&Bd-tlipt,  Glohwf  76  (1899) :  24-28.  Brtim. 

Uebf  r  Bergsturze,     Xacb  einem  Vorlrage  von  Dr.  GTeim.     With  ProfiUt, 
LoeiB.  American  J.  Sci,  7  (1899):  58-60.  Sardaaon, 

WImt  U  tbe  Loess  ?    By  F,  W.  Sardcaon. 

Argnmenta  in  fa?onr  of  the  purely  iBolian  orijirin  of  ihe  North  American  loefta, 
Metaorology.  Ann,  G.  8  (1891*)  r  84-87.  Martoim©. 

Surun  nuuvean  mode  de  repr^entatiun  du  rugime  dea  plniea  dana  lea  contree*  inler- 

trupicalee.     Par  M.  E.  d©  Martonne. 

An  ingenious  iiiagmmaiatic  form  of  ehowing  the  penoda  of  rain  and  dry  weatker  in 
tropical  countrieg. 

lIoi80Tology--PreaaTire.      Metfforolog,  Z.  15  (J 898):  361-387.  Hann. 

Weitere  Beitragc  zu  den  Gnmdlagen  fur  tine  Theorie  der  tjLglichou  OadUiition 

dea  BammeterB.     Von  «L  JIann. 

Alio  reprint,     FrtsenUd  hj/  the  AuiJtor. 
Ifetftorology^Tenipemture.    PetermannM  M.  ^^(IBm):  19.  Supaa, 

Vertiknk"  Temptrfttur  abnfdimo  in  der  freien  Atmosphart*.   Von  Prof.  Dr.  A.  8upi^ii. 

Meteorology— Wind.  !>•«. 

Jicr.  MariiiTm  183  (1897):  286,  479  :  183  (1897):  18,  252,  533  ;  134  (1897)  :  101,  336, 

Flenves  acrlena,  leur  ooma,  leur  utiliaation  par  lea  aerostaia.     Par  M.  L^o  Uex, 

With  Mapi,  cte, 

Ocseanic  life.  Eerdman. 

The  Twelfth  Anotial  Report  of  the  Liverpool  Marine  Biolopry  Committee,  and  tUeir 
Biological  Btation  at  Purt  Erin  (laic  of  Man).  By  W.  A.  Herdmon,  D.»o,,  r.a.s. 
Liverpool,  1898.  Site  8J  x  6,  pp.  06.  lUwtralions.  Presenled  bij  Prof&taor  W,  A, 
Herdman, 

Oceanic  Life.       A'.  Damhe  Videugh.  Selth'.  SJtri/ter  4  (1898) :  110-454.  Steanatnip. 

SiK'tkt  oilantica.  Koloitmle  Bl^kuprutter  fra  det  nordlige   Atlanterhav,     Af  Prof. 

Joh.  JapetuB  Sin.  Steenstrup,     With  P/aff^. 
Desoribea  and  figorea  piiLiuns  of  a  gigantic  cuttleitsh  found  in  the  Atlnntie. 
Physical  Geography.  Davis  and  Saxder. 

Phyuical   (reogruphy.     Bv  William   Morris   Daviis,   oaeifited   by  William   Henry 

SyndtT      Boston,  yv.S.A./ftnd  London  :  Ginn  A:  Co.,  1898,    Size  8  X  i>4,  pp*  xviil. 

lUid  428.     Map»  and  lUtuffraiions.     Price  4«.  (VJ. 


AirTHBOFOQEOGBAPHT  AND  HliTOElCAL  6E00BAFHY. 

Anthropology.  Forlon^. 

Short  Stutiiea  in  the  Science  of  Comparative  ReligionB,  embrftcinpflll  the  Religione 
of  Aaia,     By  Major-General  J.  G.  K.  Forlnnp.    London:  B.  Quaritcb,  1897.     Sixe 
lOJ  X  7,  pp.  xxviii.  and  0*j2,     Mape  and  IlhiJ^trathni.     Pretenied  h^  the  Author. 
A  maaaof  eurtouti  kerning  devott^d  tu  the  elucidation  of  the  eomcnon  origin  of  all 

religiona  in  primitive  nature- worship. 

Anthropology.  Pdermanm  M.  45  ( 1 899) :  1 6-1 9.  8eliitttl. 

Der  rraprung  der  Kultnr  nach  L.  Frubenios,     Von  Dr.  H.  Shnrtz. 

Commercial  Gaegmphy.     Forfnighthj  Eer,  65  (1899)  :  274-299.  Adami  and  Taylor. 

The  Commercial  Futnre,    ( 1)  Intcrnatiomil  Struggle  for  Life  ;  (2)  Tbo  Commercial 
Sovereignty  of  the  Seas,     By  Benjiimin  Ttiylor, 
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Commerci&l  Oecgrftpby.  Engelbrecht. 

Bit'  Laniibauzooen  der  Aussertropischen  Laadcr.     Auf  GruDd   der  atatliitifteheji 
Qiiellenwerko  dar*ceatellL     Vod  Tb.  H.  KngelbrtJcht,      3  vol«,     (Vol.  iiu,  Atloa.) 
Berlin:  D.  Eeimi^r  (Era»t  Yobten),  1899.     Size  UJ  x  8,  pp»  (vol.  I)  lii.  and  280 ; 
(vol.  ii.)  X.  and  iiS-t,     Frt»cnk'd  hy  the  PuhlUiur. 
TbiH  very  unport&nt  work  di^ouasoi  the  fr^roi-crops  and  live-tt^xskof  alt  tempemte 
ooaniries,  and  tricliifles  an  atlas  of  over  ei<;litf  platen  showiD^  ^raphtt^Uy  tbe  retalive 
proportions  of  all  other  crops  to  grain,,  and  t»f  all  other  livcstcfck  to  cattle. 
Commercial  Geogrtpby.  Gonlicbambaroffi 

Comnienx"  L'niversel  au  xi.\%  aitu'le  et  lo  r<ilo  qn*y  joue  la  Rasate,  Par  St.  (;i*tjli* 
chambaroft'.  [In  Ruaairtiij  [With  French  r€iiim€,'\  St.  Petersburg,  IS98,  Sisw 
Hi  X  8,  pp.  Kiv.  and  230,     Freienttd  bij  the  Author. 

A  short  hbtory  of  comrnvrce  is  followed  by  an  aco^nnt  of  the  chief  cornmoditi^  of 
importance  in  the  nlaeteeutb  renturj«  and  a  consideration  of  the  part  played  by  alt 
enrnmermal  nations,  especially  with  regard  to  their  iutercoujse  with  Russia, 

Historittal,  B:S.G,  y  Ettad,  Rep.  Meyicana  4  (1898)  :  5-30,  73-92.  Baelna. 

La  Attaatida,  eattidio  presentado  por  «l  Sctior  Lie.  EuBtuqnio  fioetna  en  ^1  Con- 

greso  dc  American iitas. 

This  paper  deals  with  tb*^  uncertain  legends  of  early  geograpiiical  discovery,  toaehin;£r 
on  the  position  of  Cltima  Thale,  and  treating  in  some  detail  of  the  lost  Atlantis. 

Hirtorioal— Bibliography.  

Catalogue  dela  grande  oolleetion  exqnisede  Livreg  tmprira^a  *^t  BfanuscriCa*  Cartes. 
Porfmits  et  Estatnpes  provenant  de  M.  W.  J.  Eoijaards  van  den  Haia.  Deuxibme 
partie*  Htatoireet  Geographio,  Genealogie,  HenUdique,Numi8matique,  Utrocht: 
J.  L.  Beijers,  1899,     Size  9  x  7.  pp.  viii.  and  192. 

Hiitorlcal— Maps.  B.S.H.G.  d'Anrrrt^Z  (ISdB):  220-2lL\  FioriaL 

Periplus.  Traduit  par  M,  J,  Murtens. 
A  tmuiflation  by  M.  Jnlea  Mertens  of  a  communication  by  Prof.  Miitteo  FioriQi  to 

the  Italian  Goo^ruphical  Society,  on  the  subject  of  Burou  Nordonskicild's  great  work 

on  ancient  mupt*. 

Hislorieal— Sea  Power.  Kaban. 

The  fnfluence  t»f  Sva  Pawcr  up^vn  the  French  RevDlution  atirl  Empire,  1793-1812, 
By  Captain  A.  T.  Mahau,  D.au,  ll.d,  2  vrda.  Ijondon  :  Low  A:  Co.  [1892].  Siit*? 
9  X  6J,  pp,  (?oL  i.)  XX.  and  380  ;  (vol  ii.)  xdii.  and  428.     Mnps  and  Plain, 

BIOOB&PHT. 

Aitcbiaoii.  P.  IIS,  «4  (1899) :  xi.-xiii,  

Br i  ^^ado-Snrgeikn  Jatnes  Edward  Tierney  Aitchison,  si.p.*  f.r.s..  etc. 

Basikr.  OJobm  7fi  { 1 899)  :  28-20.  

Dr.  Arthur  Basilera  Hei»en  und  Summhingen.     With  Portrait. 
Dr.  Baseler  haa  trovt^lled  over  a  great  part  of  the  world  btudyiiig  ethnography  ftnd 
collectin«^  speoimens. 

Oiell-Fel^  Deitttche  Humhchau  G.  »1  (1899)  :  185-184  -^- 

Dr.  Theodor  GscO-Fele.     With  ForintiL 

Dr.  Gsell-Fels,  born  itt  1818,  was  a  popular  writer  on  geography  and  travel. 
Honter,  MM,  Ges.  Wien  il  (1898):  04S-G6S.  Gtinther. 

Johannes  Honter,  der  Gixigrupli  Siebenburgens.    Von  Pii»r  Dr.  Sicgmund  Giiotber. 
A  biography  of  the  neiirly  foi^utten  Trftriaylvaniftn  gcoj^rapher  Honter,  whn  was  bom 
in  Hi>8.     A  copy  of  bis  *  Cosmographin  *  has  receully  b^n  acquireil  for  the  Library, 

Liburnan.  DmUche  Eundtchau  6f.  21  (l!>99>:  182-184.  — 

Dr.  J.  R.  Lorenz  Ritter  v.  Libiimau.     With  Portrait 
Marcbo.  Beittsche  Eund^ehau  G.21  (1898):  135-134?.  

Alfred  Murcbe.     With  Puttmit. 
H.  Marche  trnvclled  extensively  in  West  Africa,  and  by  his  e.v.ploraliunfi  aaaiiteJ  in 
exteuding^  tbu  French  colonial  empire. 

Bng«.  XXV L  Jahre»h,  Vet.  Krdl\  DreMden  (1898);  iii,-iv.  

Sopbns  Kugt-v     With  Portrait. 
Prof.  Rniic  haa  complettd  the  thiity-fifth  year  of  hie  presidency  of  the  rrtsitQ 
Geographical  Society. 


4^2  HEW  MAP& 

Frederiek  SioioDj.  Leben  idmI  Wirken  eines  Alpenfonebers.  Eiii  Beitimg'  nr 
Getchichte  der  Greognphie  in  Orteneich  tod  Dr.  Albrecht  Penck. — 6«ogr^>lusehe 
AUmndloDgcB.  HerftOfgegeben  too  Prof.  Dr.  Albrecht  Poick.  Band  ri,  Hefl  3. 
Wieo :  £  Holzell898.  Size  11  x  7^,  pp.  116.  Pkoio^raplu,  eie.  Pretemitd  bp  ike 
Amkar. 

TkorodiMB.  Dental  BmmdMduiu  G.  SI  (IddS) :  133-135.  

Dr.  Thonraldor  Tboioddsen.     Wiik  PoriraU. 

6Z1XBAL. 
BfitU  lupin.  Silk* 

The  British  Empire.    By  the  Bight  Hob.  Sir  Charles  W.  Dilke,  Bart.,  x.p.     Loo- 
don  :  Chatto  and  Windoa,  1899.    Biae  8  X  5|,  pp.  160.    Priee  3t.  6i.    PretemUd 
iy  ike  PMUUn, 
This  little  Tolome  oonsisia  of  a  series  of  essays  published  in  Tarions  periodicals  bj 
the  anthor  daring  1898,  and  dealing  wiUi  the  political  and  economic  conditions  of  tlie 
British  Empire.    The  chapters  touch  on  a  biid's-eye  Tiew  of  the  empire,  Indian  tbo 
Dominion  of  Canada.  Nevioondland,  the  Commonwealth  of  Australia,  New  Zealand, 
Africa,  Crown  Cokniea,  imperial  defence,  and  a  few  hints  on  books,  entitled  **  How  to 
study  the  Empire.** 

British  Sn^ire.  NineUemik  Cemiurf  46  (1899) :  226-234.  Xmrd. 

An  AU-British  Cable  System.    By  Archibald  S.  Kurd. 
IdnsatlABal—Methods.    /.  School  O,  8  (1898) :  321-328,  379-385.  MerxilL 

A  Suggestive  Course  in  Geography.    By  J.  A.  Merrill. 

The  World's  Eschanges  in  1898.    By  John  Henry  Norman.    London :  Low  k  Co., 
1898.    Size  8^x5),  pp.  5i.    Price  Is.  6d.    Presented  by  the  Author. 

Tables  of  the  sterling  Taloe  of  foreign  currencies. 

Oeographieal  Work  in  Austria.    M.G.  Oe$.  Wien  41  (1898) :  717-738.  

Bericht  iiber  die  Leistungen  osterreichiseher  Staatsinstitute  und  Vereine  auf  geo- 
graphischen  und  Terwandten  Gebieten  im  Jahre,  1897. 

Geology  and  Sngineering.    P.I.  Civil  Engineers  134  (1898) :  254-277.  Dawkias. 

On  the  Relation  of  Geology  to  Engineering.    By  Professor  Boyd  Dawkins,  f.r.8. 
With  lUuelraiions. 

German  Colonies.  


Weidsbuch.  Neunzehnter  Theil.  Berlin  :  C.Heymann,  189l».  Size  13  x  9 J,  pp.  218. 
Annual  reports  and  memoranda  on  the  deTelopment  of  the  various  German  pdsses- 
sions. 

Minorals.  Fletcher. 

Britifeh  Museum  (Natural  History).  Mineral  Department.  An  Introduction  to  the 
Study  of  Minerals,  with  a  guide  to  the  Mineral  Gallery.  By  L.  Fletcher.  Printed 
bjr  order  of  the  Trustees,  1897.  Size  8^  x  5^,  pp.  124.  Plan.  Presented  by  the 
Trustees  of  tJte  British  Museum. 

Museum  B^iort.  Brigham. 

Occasional  Papers  of  the  Bemice  Pauahi  Bishop  Museum  of  Polynesian  Ethnology 
and  Natural  History.  Vol.  i. — No.  1,  Director's  Report.  Honolulu :  1898.  Size 
'JJ  X  6,  pp.  vi.  and  72.     Illustrations. 


N£W  HAPS. 

By  J.  OGLES,  Jfap  CurcttoTj  R.G.S. 

ETJBOFE. 
England  and  Wales.  Ordnaaee  Surrey. 

Publicationa  issued  since  February  8,  1899. 
1-ineh— General  Maps : — 
England  and  Walks  :— 69.  89,  101,  103,  127,  128,  131,  140,  147,  148,  159,  161,  162, 
176,  180,  IHl,  182,  184,  187,  194,  196,  200,  212,  264  (revision),  engraved  in  outline. 
1«.  each. 
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6-uiek— Cauuty  Mftps:— 

I  x.w»    HuDpihire,  28  n.e.»  4o  k.w,»  s.w.,  47  at,  r»3  s,w.,  86 n.e»,  99  y.w.     XonI,  2 

Tt.w,^  5  8B.,  10  N,E.t  13  k;w.,  N.E.,  li  B.S.,  37  k;k.,  48  H,c.,  rR.,  58  0.K.,  58a  flwiv., 
r  68  N.w»,  71  ».w.,  W.E.,  73  N\w .  N.E.,  74  n.w,,  h.e.,  80  M.w.    JforthittmbflrlKid,  42  s,w,, 

rf3  N.E,,  S-W.,  S.E.,  44  fi.W.,  g.if.,  45  N  E.»  s,K.,  49  K.w.»  a.w,,  51    N.E.,  s  E„   52  N.R.,   53 
54  N.w„  N.E.,  P,E.,  74  X.W.,  s.t:.,  96  K.W.,  P.w.,  97  3«.E„  100  a,w.,  107  x.w.,  109 

r.E.,  81.,  HI  X.W-,  s.w.    HottingliamaJilre,  8  s.w,    Smiftyt  6  8-e.,  7  rw,,  8  k.w.,  22 

'  H.W,,  S.E,,  30  S,W.      tUtWX,  1  F.E.,  2  ^,W.,  j».|£.,  8  N  W.,  N,B.,  B.W»,  B.E.,  4  K.W.,  U  N.».,  14 
»,W,,  K.H.,  S,M'.,  15  8.E.,  25  N.W.,  h  W.^  t.K.,  26  K,W»,  N,E.,  i,W.,  JiK,  36  H.W»,  38  N.W  ,  W.E,, 

fi.>Y.,  50  s.E,,  51  s.vv  ,  s,iB.,  52  N,w.,  N.E,,  m»W,,  S*E,     1»*  «adA. 

M-inch— Pirith  Mapa:— 
England  akd  Walks  (revisioD) :— BerkiMrai  VII.  8,  !!»  12;  YIIL  5,  6,  7»  10,  Ih 
14;  SXILl;  XXI1L12.16:  XXIV.  2,H,fs  9, 13  ;  XXIX.  5,0;  XXX4,  7,  8.9; 
XXXI.  3,  8 ;  XXSIl.  5,  6.  BnoMnghMnihire,  XXXL  12,  IG;  XXXIL  7,  10.  12; 
XXXm.  5;  XXXYIIL  3;  XLVI.  16 ;  XXVll.  16;  XLIX.  13;  Lll.  2,3.4,8, 
12.  16:  Lin.  .\  6,  7,  10.  35  ;  LV.  3,  4,  8;  LVI.  1,  3,  5,  6,  7.  dieikire.  XII.  7,  8 ; 
^XI.  4;  XXIL  2,  4,  14,  16;  XXXIL  13;  XXIV,  4,  7,  15,  16;  XXX.  11,  15; 
£XL3,  13,  15;  XXXIL13;  XXXVIIIa.4;  XXXIX,  8,13;  XLIlL  16 ;  XLIV. 
"12;  XLVL  1,  5,  H,  14, 15;  LL3,  4,  7,8;  LVn.y;  LXIV.  1 ;  LXV.IG.     Cumber- 


LXXVIL  I2andl»3;  LXXVIIL  3,  9,  14,  15;  LXXIX.5,9aO,  H,  12, 14J5, 
16:  LXXXIL  1,3,  4,  *l,  7,  8,  11,  12;  LXXXIIL  ],2,  3,5,  6;  LXXXIV.  1: 
LXXXVL  3;  Xa  2.  DerbyBhire,  XXL  16  ;  XXVH,  1,2,3,7,11,  15:  XXX*  3,7, 
15  ;  XXXL  U  ;  XXXIL  3.  Flint,  XXIIL  10  ;  XXVL  3,  7;  Glamorganthire,  HI. 
14;  IX.3/J,  IL  12,  13,  14;  XV.  1,3,  4,  5,7.  15;  XVL  1  :  XXIIL  11  :  XXXIL  A. 
HertfordtMrc.  XLIL  13;  XLIIL  10,  14;  XLVIL  2.  HottinghRmihire,  XXIL 
11,  12;  XXIIL  ]6:  XXVIIL  L  2,  3,  4  ;  XXXIV.  12?  LVL  9,  8taffordEbirc,  L 
16;  IV.  4,  7,  6.  10,11,  12,  14,  15,  16;  V.  1,2,  3,5,  7,9,  10,  11,  13,14,  15;  IX,  2,3, 
6,7,  10,  11.  'S«.€(tch, 
{E.  Stanford,  Agent) 
IfDrwftj.  Norges  Oeogmtike  Opmaaling:. 

1,  Gfcueralknrt  over  drt  sydli^e  Norge  i  18  Bkde.  IScjale  1  :  400,000  or  62  atat. 
mUei  loan  ineb.  i^haet  xiii.  WM, — 2.  TopogrftHak  kurt  over  koogeriget  Norge. 
8eale  1:  100,000  or  16  stat    mile  Ui  an  inch,      .Sbeeta:   4a,  Flekkefford;    27a, 

I  Vermunden ;  27c,  SaudkildfoBiieD  ;  K  16,  JuDkereo  ;  L  15,  Naau;  L  16,  VinfHUd; 
L  17.  Moijoen  ;  9  3,  Loppen  ;  T  2,  GalteQ  ;  T3,  Siifoen  ;  Y  4,  Polmak, — 3.  Soiidre 
Tfondhjema  Amt  II.     Scide  1 :  200,000  or  3  2  atat  miles  to  au  inoh.     E  aheet, 

^  Korgefl  Gtogrartske  Opm sating^,  Kriitianitt.  Freient^d  hjf  ihe  Qeographtcul  In- 
Mitute  nf  Noricatf. 

AUA. 

fihantimg.  HaateiLatem. 

Karte  der  Frn?in2  ScUan-Tung  mft  dem  detiteohen  Pachtgebiet  von  Kiau-taohou. 

Htiiiptsachlioh  naeli  japiiuiflchc^n  uod  cbioeftiecheD  Quellen  eutworfcri  uml  geaeiob- 

i*et  von  Dr.   Bmuo  HaasenbteiQ.     8cftle  1  :  650,000  or  10-2  stat»  mileg  to  an  inch, 

Gothu  :  JiistuB  P<rLbefl,  1898.  Price  4  mar/ii. 
Thia  map  of  Sliautimg  haa  been  principally  complied  from  CbizieBe  and  Japancsae 
flcpurcea.  It  ooniaiDa  a  large  amonDt  of  valunble  informatinn,  b^itb  on  the  map  Heelf  iind 
in  Ibe  notea  and  ktterpresH  wbioh  aoc^ompaay  it.  The  extent  of  tlii'  Oriiisli  and  German 
ooncGfsioDf  at  Wei-hai-wei  and  Kiao-cbau  are  shown,  all  roada,  traoka,  talc^raph  liaea, 
and  projected  railwaya  are  laid  down,  and  all  ayafcems  of  loland  navigatiao  are 
indictittsd. 

4HEBI€i. 

nioaragna,  Bonninattrn. 

Ofticial  Map  of  Nicaragua,     Compiled  hy  order  of  Hii  Excellency  the  Prijsident, 

General  Don  Jose  Santos  Zelayo,  from  Surveys  by  Maxirailiano  8onnenttcro,  Govt. 

Civil  EogiDeer,  as^iiitetl  hv  William  P.  Collioa,  o.t.E,     lieviaed  up  to  date,  1898. 

Publisbed  by  U.  G.  Chalk'l*  y,  Chicago.     On  roUem.     Prtec  $10. 
Tbia  map  ia  Imaed  i>n  the  anrFtys  of  MiximilianoS3nnen8tera,aDd  profejaet  to  have 
been  reviaed  to  1S98,  altliou^b  the  compiler  doea  not  appear  to  have  made  good  nie  of 
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the  map  of  North-Eastern  Nioarac^aa,  from  a  survey  of  Mr.  J.  31.  Nicol,  ce.,  1897,  which 
was  published  in  the  Crtograpkical  Journal^  Juae,  1898. 

In  addition  to  the  general  map,  there  are  sections  of  the  proposed  Nicaragua  inter- 
ooeanio  canal,  and  inset  plans  of  the  ports  of  Gorinto,  Sau  Juao  del  Norte,  and  San 
Juan  del  Sur. 

ATJ8TBALIA. 
Korthtmpton,  Weitern  iLostralia.  MaitlaBd. 

Geological  Map  of  Northampton,  Western  Australia.    Scale  1 :  15,840  or  0*25  mile 
to  an  inch.     A.   Gibb  Maitland,  GK)vt.  Geologist,  1898.    Geological  Survey  of 
Western  Australia.    2  sheets.    Preiented  by  the  Author. 
The  topog^phy  of  this  map  is  drawn  from  a  plane-table  survey  by  S.  J.  Becher,  on 
which  the  geological  formations  are  shown  by  Mr.  A.  Gibb  Maitland.    The  hill-work 
is  shown  by  contour-lines,  and  an  index  is  g^veu  of  the  colours  and  signs  employed. 

Sydney.  Sobixuon. 

Map  of  the  City  of  Sydney  and  adjacent  suburbs.    Lithographed  and  published  by 
H.  E.  0.  Bobinson,  Sydney,  N.8.W.    Scale  660  feet  to  an  inch.    Presented  by  the 
Publisher. 
This  map  is  clearly  drawn  and  printed  in  colours.   Soundings  in  feet  are  given,  and 

the  city  and  municipal  boundaries  are  laid  down. 

GHABT8. 
British  ColnmbiA  and  Alaska.  Jenkins. 

British  Columbia  and  Alaska  from  Victoria  to  Bering  Sea.  Scale  1  :  3,636,864  or 
57*4  stat.  miles  to  an  inch.  H.  D.  Jenkins,  f.b.g.s.  Published  by  James  Imray  & 
Sons,  London,  1899.    Presented  by  the  Publishers. 

Korwegian  Charts.  Herges  Oeografiske  Opmaaling. 

1.  Specialkart  over  den  Norske  Kyst  fra  StrBmoeme  til  Tjotta.  Scale  1  :  50,000. 
1898. — 2.  Specialkart  over  den  Norske  Kyst  VefsenogLeirfjorden.  Scale  1 :  50,000. 
1898. — 3.  Specialkart  over  den  Norske  Kyst  fra  Hittereu  til  Kraakvaago  og  froien. 
Scale  1 :  50.000.  1896.— 4.  Specialkart  over  Trondhjemsfjorden.  Scale  1 :  100,000. 
1898.— 5.  Specialkart  over  Trondhjemsfjorden.  Scale  1 :  100,000.  1898.  Norges 
G^ografiske  Opmaaling,  Khristiania.  Presented  by  the  Geographical  Institute  of 
Norway, 

United  States  Charts.  U.S.  Hydrographio  Office. 

Pilot  Chart  of  the    North   Pacific  Ocean  for  March,  1899.      Published   at  the 

Hydrographio  Office,  Washington,  D.C.  Presented  by  the  U.S.  Hydrographic 
Office. 

PHOTOGBAPHS. 

Transvaal  and  Fatal.  MelvilL 

Seventeen  Photoirraphs  of  the  Transvaal  and  Niital,  by  E.  H.  A'.  Mclvill,  a.m.lc.e., 
Grovemment  Surveyor.     Presented  by  E.  11.  V.  MelvUl,  Esq. 
This  series  of  photographs  represents  scenery  and  natives  of  Natal  and  the  Transvaal. 
The  following  are  their  titles : — 

(1)  Crossing  Komati  river;  (2)  Crossing  Koraati  river;  (3)  Graves  of  British 
officers  and  men, Bronkhorat  Spruit:  (4)  Boundary  beacon,  Ressano  Garcia,  Portuguese 
Transvaal  boundary;  (5)  Natal  natives:  (6)  Washing- women,  Pietermaritzburg : 
(7)  Howick  falls,  308  feet  high.  Natal ;  (8)  Native  women.  Natal :  (9)  Native  dance. 
Natal;  (10)  Railway  Station,  Lower  Umkomaas:  (11)  Railway  bridge,  Umkomaas 
river.  Natal;  (12)  The  Cliffs,  Umkomaas  river;  (13)  Park,  Pietermaritzburg,  Natal; 
(14)  Pavilion,  Pietermaritzburg;  (15)  Umkomaas  river;  (16)  Kiver  scene,  Irene,  near 
Pretoria,  Trans vaiil ;  (17)  Stewards'  Handicap,  Chri&tmjis  Meeting,  1898. 

N-B.—It  would  greatly  add  to  the  value  of  the  collection  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefHil  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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THE    USE    OF    PRACTICAL    GEOGRAPHY    ILLUSTRATED    BY 
RECENT   FRONTIER    OPERATIONS-* 

By  Colonel  Sir  THOMAS  HOLDIOH,  K.C.I.E.,  C.B.,  R.E. 
All  good  geo^aphera  will  rejoice  In  the  fact  tJiat  a  scliool  of  geography  is 
likely  to  l>e  started  at  the  University  of  Oxford,  the  first  eohool  of  its  sort 
that  has  ever  been  ina^igti rated  in  EEgland.  And,  if  we  think  of  the 
vast  interests  that  Ed  gland  owns  in  tbe  wide  world  of  geography,  her 
colon ies»  her  conquests,  and  her  commerce,  it  seems  strange  indeed  that, 
in  recognizing  the  necessity  for  the  inclusion  of  geography  in  her  wide 
ourrionliim  of  university  teaching,  she  should  have  waited  on  the 
initiative  of  other  coimtries,  whose  interests  are  but  the  shadow  of  her 
own.  But  ^Diversity  teaching,  immensely  valuable  as  it  cannot  fail 
to  be,  can  hardly  extend  beyond  the  academic  stage.  The  proceeaee  of 
geographical  evolntion  in  all  their  many  branches,  the  intimate  relation 
of  geography  to  history,  to  archaBology,  to  geology,  together  with  some- 
thing, perhaps,  of  the  rudiments  of  those  methods  by  which  geographical 
facta  are  represented  {it\  cartographj^),  all  these  things  may  be  taught 
eflTeotually  in  such  a  school,  but  into  the  regions  of  the  hard  practical 
attainment  of  geographical  knowledge  it  can  hardly  enter.  It  is  this 
practical  phase  of  the  subject  that  I  wish  to  introduce  to  your  notice 
to-night,  and  to  show  you,  if  X  can,  of  what  immense  importance  it  is 
to  our  national  business,  whether  commercial,  military,  or  political. 

A  knowledge  of  geugraphy  most  intimately  affoots  matters  naval  and 
military.  On  this  point  there  is  no  division  of  opinion  now,  whatever 
there  may  have  been  formerly.  And  because  the  importance  of  this  know- 
ledge is  so  fully  recognized  by  our  sailors  and  our  soldiers,  I  need  not 
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enlarge  on  it,  even  if  there  were  time  to  do  bo.  No  military  or  naval  force 
of  any  importance  ever  takes  the  field  in  these  dajs  without  being  fully 
equipped  with  all  the  means  for  acquiring  geographical  infomiatioi: 
whether  in  the  aggregate  for  strategical  purposes,  or  in  detail  for  mine 
tactical  of>erations.  And  if  a  project  is  afoot  for  investigatiDg  the 
remoter  problems  of  ocean  geography,  nine  tiroes  ont  of  ten  that  project 
will  be  initiated  by  a  sailor  and  be  eiippDrted  by  the  navy.  The  roll  of 
our  military  and  naval  explorers  is  a  long  one,  and  a  splendid  one  ;  so 
that  it  was,  perhapsj  not  altogether  inappropriate  that  the  Geogra- 
phical Society's  delegation  to  Oxford  to  arrange  the  preliminaries  for 
the  new  school  should  have  included  representatives  both  of  the  navy 
and  the  army. 

But  when  we  turn  to  the  civil,  particularly  the  commercial,  side  of  the 
question,  it  is  still  a  surprise  to  me  that  the  value  of  full  geographical 
knowledge  has  not  been  more  widely*  recognized.  It  would  not  be 
difficult  to  adduce  inBtances  in  which  thousands*  not  to  say  millions,  of 
pounds  have  been  misspent  for  the  want  of  that  preliminary  information 
which  only  complete  mapping  can  give*  We  will  aup|»ose  that  a  railway 
scheme  is  projected  in  a  couiparatively  unknown  sphere.  The  first  and 
obvious  means  of  estimating  its  chance  of  success  is  to  examine  existing 
trade  routes,  and  to  count  up  the  amount  of  traffic  that  passes  along  them. 
This  is  all  very  well,  and,  indeed,  it  is  necessary;  but  it  is  often  for- 
gotten that  there  are  radical  points  of  difference  in  those  conditions  of  land 
conformation  which  govern  railway  construction,  and  those  which  govern 
a  trade  route.  Tbe  one  sacrifices  grade  to  distance,  and  is  content  to 
climb  over  mountains,  so  long  as  climbing  mountains  affords  the  most 
direct  way  to  its  object;  the  other  sacrifices  distance  to  grade,  and 
would  much  prefer  to  crawl  round  the  mountains,  so  that  the  jiradients 
are  easy.  And  I  bus  it  happens  (I  could  quote  a  very  remarkable 
instance)  that  one  or  two  alternative  routes  are  traversed  and  examined 
and  estimates  are  made  for  expenditure  in  railway  construction,  and  that 
vast  sums  are  finally  expended  over  a  difficult  alignment,  when  a  fair 
and  square  geogra^ihical  survey,  covering  a  wide  area,  would  hav0^| 
revealed  a  far  easier,  less  expensive,  and  possibly  even  a  more  pro^^^ 
duotive  route,  following  a  line  that  was  never  even  dreamt  of.  This  is 
the  sphere  of  practical  commercial  geography,  and  in  the  business  of 
the  world  it  covers  a  far  wider  field  than  the  mere  alignment  of  rail- 
ways. This  phase  of  the  subject  is,  however,  scarcely  less  comprehen- 
sive than  that  of  military  requirements,  and  it  is  impossible  to  follo^r; 
it  further  in  the  short  space  of  time  that  is  at  our  dispusal. 

It  is,  perhaps,  in  those  international  negotiations  and  agreements 
which  concern  the  political  status  of  great  countries,  and  determine 
their  bonndaries  and  the  respective  limits  of  their  responsibilities,  that 
the  danger  of  inaccurate  geographical  knowledge  is  greatest,  and  the 
results  of  it  are  the  most  disastrous.    Truly  this  jieriod  in  onr  history 
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been  well  defioed  as  tlie  botrndary-makiug  ©ra»  Whether  we  turn  to 
Europe,  Asia,  Africa,  or  America*  snoh  an  endless  vista  of  political 
geography  arisee  before  us,  such  a  vast  area  of  new  land  and  sea  to 
be  explored  and  developed  ;  such  a  vision  of  great  burdens  for  the 
white  man  to  take  up  in  far-off  regions,  dim  and  indefinite  m  yet; 
that  it  can  surely  be  only  by  the  graee  of  Providence  that  we 
shall  finally  emerge  from  the  struggle  to  rearraoge  the  world's  par- 
titioning, without  some  deadly  contest  with  others  whose  interests  in 
these  new  arrangements  are  hardly  less  than  our  own.  And  I  may. 
perhaps,  be  permitted  to  say,  that  just  as  the  Providence  of  battles 
usually  favours  the  biggest  battalions,  so  it  is  likely  that  the  widest 
geographical  knowledge  will  prove  the  best  safeguard  against  mis- 
nnders  tan  dings,  and  wilt  at  once  dispose  of  such  false  estimates  of 
the  value  of  portions  of  the  world's  surface  here  and  there  as  have^ 
occasionally  brought  England  perilously  close  to  the  dividing-line 
between  peace  and  war.  By  geographical  knowledge  I  do  not  mean 
simply  that  knowledge  of  the  Earth's  surface  which  we  gain  by  sur- 
veying it.  I  mean  also  a  knowledge  of  those  ordinary  laws  of  nature 
which  decide  the  configuration  of  mountains  and  the  flow  of  rivers, 
where  certain  influences  must  inevitably  lead  to  certain  conditions.  I 
mean,  also,  such  knowledge  of  the  technical  application  of  geographical 
terms  as  will  prevent  misimderatanding  about  the  meaning  of  words- 
and  phrases. 

Of  alLsources  of  international  irritation,  boundaries  seem  to  be  the  moat 
prolific ;  and  of  all  countries  in  the  world  England  has  probably  suffered 
most  from  them.  To  refer  to  modem  history  only,  it  was  the  Sistan 
arbitration  which  first  turned  Sher  Ali*s  heart  against  us,  and  originated 
the  Afghan  war  of  1879-80  ;  it  was  a  l)0undary  which  brought  England 
and  Roema  face  to  face  in  Turkestan  in  1884,  and  so  nearly  forced  us- 
into  war ;  it  was  a  boundary  (nothing  less)  that  started  Umra  Khan  on 
his  quest  for  Chitral ;  it  was  a  boundary  which  set  all  the  north-west 
frontier  in  a  blaze  lately*  And  yet  ail  this  boundary-makiog  has  been 
in  the  interests  of  peace  alone*  The  want  of  these  boundaries  would 
more  surely  have  led  to  wider-spread,  more  disastrous  war  than  the 
making  of  them,  and  it  seems  of  all  things  most  extraordinary  that 
efforts  honestly  made  in  the  interests  of  i>eace  and  good  government 
should  not  be  possible,  without  bringing  great  countries  to  the  verge  of 
blows. 

Well,  in  my  opinion  it  is  very  much  more  possible  than  our  reoent 
experiences  would  seem  to  prove,  and  it  is  luy  belief,  looking  back  over 
the  boundary  episodes  of  the  last  twenty  years,  that  the  greater  [jart  of 
the  political  difficulties  which  have  arisen  in  connection  with  boundary 
demarcation  have  been  due  to  a  want  of  appreciation  of  the  necesaity  for 
a  sound  geographical  basis  to  the  text  of  treaties  and  agreements. 
Misunderstandings,  delajs,  expense,  and  mutual  international  mistrust 
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have  over  and  over  again  arisen  from  quite  iosignifioani  causes  cxmneot 
with  inattentioD  to  exactness  id  geographical  definition,  if  not  with 
actual  geographical  ignorance.  When  a  man  makes  a  wilU  be  is  careful 
that  his  intentions  shonld  be  expressed  in  language  which  is  at  least 
teohnically  accnrate,  if  nort  always  intelligible  to  ordinary  nnderstanding. 
Such  safeguards  are  not  always  adopted  by  stateemen  in  drawing  np  the 
terms  of  international  agreements,  and  the  resnlt  is  that  the  actual 
geographical  facta  of  nature  will  not  always  tally  with  the  agreements. 
If  I  give  a  few  examples  to  illnstrale  my  meaning,  please  understand 
that  they  are  not  altogether  hypothetical  cases,  but  that  I  am  referring 
to  actual  occurrences  where  either  want  of  definition,  inexact  definition, 
or  positive  geographical  ignorance,  has  led  to  complications  so  awkward 
M  to  have  involved,  not  only  delay  and  its  attendant  expense,  Imt 
polidoal  misunderstandings  and  irritation,  which  has  not,  in  aome  casoB, 
disappeared  to  this  day* 

If  we  take  SQch  an  ordinary  expression  as  **  the  foot  of  the  hills,** 
for  instance.  What  is  the  meaning  of  the  term?  Most  people  would 
be  prepared  to  explain  it  offhand,  but  a  little  consideration  will  ahow 
that  it  is  capable  of  various  interpretations.  Where  a  mountain  mass 
shelves  down  in  precipitoos  slopes,  ending  with  a  rushing  torrent  at  the 
foot,  there  can  be  no  mistake;  when  you  arrive  at  the  torrent  you 
are  certainly  at  the  foot  of  the  mountains.  But  when  these  more  or  leas 
precipitons  slopes  end  in  shelving  spurs,  gradually  tailing  off  into  long 
sweeps  of  upland,  gently  sloping  downward  and  away  to  a  placid  river 
flowing  in  the  midst  of  a  valley,  where  is  the  foot  of  the  hills  then  ? 
Is  it  where  the  steep  gradients  cease,  and  you  step  off  the  rising  mass 
of  craggy  hillside  to  the  gentle  declivities  of  gras-sy  slopes,  trending 
away  to  cultivation  and  villages  and  orchards  ?  or  is  it  where  you  come 
to  the  river-banks  in  the  midst  of  the  valley  ?  The  decision  in  this  case 
led  to  most  awkward  misunderatandings  with  Afghanistan.  Take 
another  case.  **In  an  easterly  direction."  What  is  an  easterly  direc- 
tion? Is  it  as  nearly  due  east  as  it  can  he  made?  or  is  it  a  little 
east  of  north,  or  a  little  east  of  south  ;  anywhere,  in  fact,  except  either 
westerly,  or  due  nortli,  or  due  south  ?  This  was  a  question  which  had 
to  be  decided  on  the  Pamir  l»oundary,  and  it  was  decided  at  last  in 
the  latter  sense  rather  than  the  former.  These  are  cases  of  want 
of  definition.  As  for  inexact  definition,  i.e,  the  use  of  geographical 
terms  in  either  too  limited  or  too  extended  a  sense,  other  greaf.  coun- 
tries besides  England  have  siiSered  to  an  extent  that  is  absolutely 
incalculable  from  their  use.  Every  one  knows  that  there  is  nothing 
like  a  good  strong  natural  feature  as  a  state  boundary— something 
which  every  man  can  recogniase  from  afar,  and  which  he  cannot  mis- 
take if  he  encounters  it.  Such  features  are  found  in  rivers,  and  in  water- 
divides,  and  they  have  been  impressed  into  the  servioe  of  international 
boundaries  all  the  world  over.     But  they  cannot  always  be  utilised,  and 
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then  recourse  must  be  had  to  artificial  demarcatioDS,  whioh  are  good 
enough  when  they  take  the  form  of  the  great  wall  of  China,  but  whioh 
can  be  made  productive  of  endless  misohief  when  tbey  are  adopted  lines 
of  latitude  or  longitude,  or  any  other  form  of  line  which  has  to  be 
marked  out  by  artificial  and  perishable  erections.  Under  oertain  con- 
ditions rivers  are  good ;  under  others  (as,  for  instance,  when  they  change 
their  course,  and  their  channela  absorb  valuahlo  ground,  or  throw  up 
unexpected  islands  in  a  highly  cultivated  country)  they  are  bad.  The 
channel  of  a  river  under  these  circumstances  is  a  moat  undesirable 
boundaiy.  Watersheds,  or  water-partiogs,  are  the  beat  of  all  possible 
natural  bouudariee,  for  thej  are  liable  to  no  change,  and  are  readily 
recognizable.     But  even  great  central  watersheds  must  be  treated  with 
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care,  and  the  bigger  and  more  unmistakaMe  they  are,  the  more  oare  do 
they  require.  To  take  a  hypothetical  example.  Supposing  it  were  a 
matter  of  deternuniug  a  boundary  between  India  and  Tibet.  Standing 
back  some  100  milet^  from  the  plains  of  India,  in  the  centre  of  the 
Himalayan  mountains,  is  a  magnificent  central  watershed  (or  water- 
parting),  which  stretches  from  Kashmir  to  northern  Assam.  The  greatest 
enow'peaks  and  glaciers  of  the  world  are  piled  on  to  the  summits  of  this 
vast  crystalline  axis  of  the  Himalaya.  Could  anything  be  better  than 
this  magnificent  array  of  unapproachable  snow  and  ice  to  serve  as  the  un- 
mistakable harrier  between  two  vast  Aaiatio  countries  ?  Nothing  could 
be  better^  provided  we  do  not  define  it  a.B  the  watershed  between  India 
and  Tibet.  From  its  southern  fiauks  the  first  begiuniuge  of  many 
mighty  rivers  fiow  southward  to  the  plains  of  India  ;  from  its  northern 
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buttrOBBeB  and  spurs  many  a  torrent  poure  northward— and  turns  equally 
to  the  plains  of  India.  The  Indus  and  the  Brahmaputra  drain  the 
northern  Blopes  of  the  central  Himalaya,  enclosing  the  great  mountain 
fiystem  between  them,  whilst  tlie  l&rgeet  affluent  of  the  G-angee  cuts  it 
right  in  two.  H 

What  is  true  of  the  Himalaya  is  true  of  nearly  all  the  great  V 
mountain  By  stems  in  the  world,  i.e.  the  watershed  of  the  systezn  la 
beyond,  and  apart  from,  the  highest  Tuountain  chain»  This  is  trne  also, 
in  a  smaller  sense,  of  smaller  ranges — so  as  to  make  it  essentially 
necessary  to  distinguish  between  a  central  chain  of  peaks  and  the  water- 
divide  of  the  system  as  a  whole.  One  other  example  of  iDcorreot 
definition  will  perhaps  appeal  to  you  more  directly,  for  you  will  know 
where  its  ajiplic^tion  comes  in  if  you  remember  the  disputes  wliich 
arose  about  the  Ox  us.  The  source  uT  a  river  is  sometimes  adopted 
as  a  definite  geographical  point  in  a  boundary  agreement,  regard- 
less of  the  fact  that  every  great  river  in  the  world  must  have  several 
sources.  To  indicate  that  the  source  intended  is  to  be  the  source  of 
the  principal  affluent,  is  merely  to  iuvite  a  storm  of  dispute.  How  are 
we  to  reckon  up  the  principal  affluent?  Is  it  the  longest,  or  the  widest, 
or  the  one  which  Carries  most  water  ?  Does  it  not  occur  to  you  that  the 
solution  of  such  a  problem  is  almost  hopeless.     And  what,  after  all,  is 

I  the  source  of  a  stream  ?  for  it  is  the  streamlet  that  we  finally  get  to.     In 

'  some  few  cases  it  may  be  a  definite  spring ;  in  many  eases  it  is  an 
indefinite  glacier  ;  in  hardly  any  case  can  it  possibly  be  a  lake.  Lakes 
are,  as  a  rule,  but  incidents  in  the  course  of  a  stream  or  river — a  widening 
and  deepening  of  the  river-bed  which  permits  of  the  collection  of  water. 
There  are  doubtless  lakes  that  have  no  streams  runniog  into  them^  but 

I  which  are  fed  by  subaqueous  springs.     But  they  are  not  usual,  and  the 

'  existence  of  such  s]  wrings  is  not  easily  ascertained. 

But  I  will  pass  on  to  the  more  serious  matter  of  jioeitive  geographical 
ignorance,  i.t\  the  inclusion  of  topographical  features  by  name  which 
either  do  not  exist  at  all,  or  which  may  exist  in  too  great  a  quantity.     As 

[  to  the  latter,  I  could  remind  you  of  the  hopeless  confusion  which  arose 
during  the  delimitation  of  the  boundary  between  Kafiriatan  and  Chitral, 
owing  to  the  fact  that  two  sejiarate  and  important  rivers  of  the  same  name 
were  found  in  the  same  region.  The  danger  of  too  free  a  use  of  place- 
names  could  hardly  have  been  more  forcibly  illustrated,  for  it  led  to  an 
absolutely  new  alignment  of  an  international  boundary,  and  a  new  phase 
of  jiolitical  responsibility.  As  to  the  former,  I  may  be  permitted  to  refer 
for  once  to  a  specific  instance,  because  I  shall  be  dealing  with  what  is  now 
ancient  history,  and  the  example  is  too  apropos  to  be  overlooked,  In  the  fl 
year  1884,  a  mission  started  from  India  to  fix  the  boundaiy  between 
Afghanistan  and  Russia.  The  amount  of  boundary  actually  to  be  found 
and  demarcated  was  inconsiderable— about  300  miles— and  the  field  of 

it)perations,  though  rough,  remote,  and  inhospitable  (es|i€cially  in  winter) 
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was  well  enough  adapted  for  geographicsal  aurveying.  It  was  almost  un- 
known before  the  misBion  started^  but  still  maps  of  some  sort  had  to  be 
accepted  as  the  basis  for  agreement,  and  on  one  of  them  was  found  an 
apparently  suitable  point  on  the  Oius  for  assisting  the  process  of  boun- 
dary de£nition,  called  Khwaja  Salah.  There  were  eight  or  ten  political 
oiScers  on  that  miasion,  besides  a  large  native  political  staff.  Fifteen 
hundred  men  and  fifteen  hundred  animals  started  from  India  alooe,  and 
they  met  another  large  contingent  from  Europe.  You  will  remember 
that  the  work  of  the  mission  did  nut  progress  rapidly,  and  that  it  waa 
two  years  ere  it  returned  to  India  with  that  work  only  partiaOy  aooom- 
plished.  The  expense  of  it,  and  the  suspense  of  it — the  bitterness  and 
hostility  that  were  aroused,  are  matters  that  I  do  not  wish  to  refer  to 
further  than  to  say  that  they  were  accentuated  by  delay,  and  that  delay 
was  largely  increased  by  the  necessity  for  hunting  for  the  post  of  Khwaja 
Salah.  We  never  found  it.  There  was  a  district  of  the  name,  and  a 
ziarat,  but  no  **  post  '*  such  as  was  described,  I  need  hardly  say  that 
opinions  di  fife  red  even  within  the  limite  of  our  own  camp,  nor  remind 
you  that  there  was  another  camp  which  also  held  moat  decided  views  of 
its  own.  The  queetion  was  never  settled,  the  j+ost  of  Khwaja  Salah  was 
never  found,  and  I  am  now  free  to  express  my  own  opinion  that  it  had 
been  washed  into  the  bed  of  the  Oxus  so  many  years  ago,  that  nobody 
could  exactly  remember  when  the  accident  happened.  That  is  a  specific 
instance,  but,  as  a  matter  of  fact,  the  work  of  that  mission  was  one  un- 
ceasing hunt  for  a  possible  boundary  within  impossible  limits,  because 
those  limits  were  laid  down  on  a  Imeis  of  what  can  only  be  called  geo- 
graphical ignorance.  For  there  are  impossibilities  in  demarcation.  On 
another  aud  later  occasion,  a  boundary  was  defined  as  running  parallel 
to  a  river  at  a  distance  of  4  milefi  from  it.  This  4  miles  carried  us  into  an 
indefinite  region  neither  at  the  top  of  a  mountain  range  nor  the  bottom 
of  it,  but  hanging  as  it  were  in  mid-air,  surrounded  by  such  a  vast  chaos 
of  crags,  spurs,  and  precipitous  cliffs,  that  no  one  could  possibly  have 
demarcated  a  yard  of  l>oundary  in  such  a  position. 

One  last  hy|K>theaifl  I  will  venture  to  suggest  as  a  close  to  this  part  of 
the  subject,  and  I  suggest  it  with  all  deference.  8eeing  that  final  political 
action  has,  after  all,  to  wait  on  the  evolution  of  geography^  or,  in  other 
words,  that  no  final  agreement  can  be  come  to  without  the  preliminary 
evidence  of  completed  maps ;  and  that  such  agreement  is  seldom  effected 
in  the  actual  6  eld,  but  usually  by  the  high  contracting  parties  of  either 
government  acting  in  concert  at  home;  would  it  not  be  better  to  save 
the  delays,  and  the  expense,  and  the  chance  of  arousing  bitter  feelings  of 
animosity,  by  obtaining  this  preliminary  geographical  information 
first  (without  raising  one  single  political  argument),  and  settling  the 
matter  on  geographical  evidenca  afterwards?  Now,  it  seems  to  me 
that  a  full  knowledge  of  the  u§e  of  geograjthy  must  inevitably  lead  up 
to  this  conclusion.     In  support  of  it,  I  may  adduce  yet  one  more  instance. 
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About  the  same  length  of  boundary  (ue.  300  miles)  had  to  be  settled  and 
[  demarcated  in  another  oountry,  eqttaUy  rough,  more  inhospitable,  almost 
I  as  remote ;  and  the  business  lay  with  people  as  changeable  aud  diffioult 
to  deal  with  as  any  in  the  East.  But  in  this  iostance  the  mape  were 
ready,  and  there  was  little  or  no  room  for  discussion,  and  no  opporttinity 
was  allowed  for  hatching  new  objections.  In  a  month,  or  a  little  moro 
than  a  month,  that  boundary  was  all  settled,  and  it  was  settled  just  in 
time.  Clouds  had  arisen  on  the  horizon  even  in  that  short  spaoe^  and 
within  a  month  of  its  completion  a  storm  had  burst  which  would  have 
shaken  aa  incomplete  agreement  all  to  pieces. 

So  much,  then,  for  the  advantages  of  accurate  geographical  knowledge 
to  state  purposes.  W©  will  now  consider,  as  far  as  space  permits,  ho^r 
to  get  that  knowledge,  for  this  is  perhaps  the  most  practical  buainen 
ofalL 

Assuming,  then,  that  in  all  the  great  practical  business  of  life,  whether 
military,  commercial,  or  political,  which  is  based  on  geographical  fact, 
I  it  la  admitted  that  accurate  geographical  knowledge  is  so  great  a  pre- 
liminary advantage,  that  no  effort  should  be  spared  to  attain  it,  I  have 
something  to  say  about  the  methods  which  should  be  employed  in  order 
to  attain  it.  It  is  easy  to  say,  **  Let  us  have  accurate  maps,  by  the  light 
of  which  we  may  form  our  opinions  and  settle  our  difTerences,**  but  it  ia 
not  always  so  easy  to  get  them.  It  is,  however,  very  much  easier  than  is 
generally  supposed,  and  I  speak  from  experience  when  I  say  that  in 
matters  commercial  or  political  it  is  the  shortest,  as  well  as  the  cheapest, 
way  to  the  desired  end.  I  am  not  going  to  inflict  on  you  any  technical 
details.  I  only  wish  to  draw  a  sharp  diBtinotion  between  aconraie 
geography,  and  the  geography  of  the  traveller  or  prospector  who  ia 
content  with  what  falls  under  his  immediate  observation  in  certaii^ 
limited  areas.  We  want,  for  public  business  purposes,  in  the  rapidly 
developing  lands  of  the  future  very  much  more  than  that;  we  want 
so  and,  square,  geographical  maps,  of  which  the  topography  is  equally 
balanced  in  value  over  all  the  map,  and  in  which  the  whole  mapping  is 
based  on  systematic  measurement,  the  correctness  of  which  can  be  proved. 
The  only  way  I  know  of  to  attain  such  mapping  is  to  triangulate  first,  and 
to  complete  the  topographical  details  on  the  basis  of  the  triangulation. 
This  is  aU  the  technical  information  I  need  trouble  you  with,  but  this 
much  is  of  infinite  importance;  it  is  worth  rememl>eriiig ;  and  the 
principles  of  it  should  be  inculcated  in  every  geographical  school  that 
exists.  The  advantage  of  triangulation  is  this.  In  the  first  place,  yen 
cover  the  country  with  a  scattering  of  fixed  points,  which  are  the 
guiding  signs  and  landmarks  for  all  subsequent  oi)erations  whatsoever* 
So  long  as  two  or  three  such  points  are  visible,  no  one  can  ever  again 
complain  of  difficulty  in  discovering  his  exact  position  on  the  world's 
surface.  In  the  second  place,  you  establish  a  double  record.  There  is  the 
geographical  record  of  the  completed  map,  and  there  is  the  matheina 
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record  of  the  computations  which  eBtablishes  its  correctne&s.  Two  people 
may  represent  the  same  country  in  totally  different  ways,  and  each  claim 
auporior  accuracy.  So  far  as  the  maps  go,  it  is  impossible  to  decide 
between  them  ;  and  it  might  be  neceBsary  to  travel  far  and  spend  much 
time  in  ascertaining  their  relative  correctness.  This  cannot  occur  if 
the  country  is  triangulated.  Observations  may  indeed  go  astray,  but 
the  resnlting  compytatlons  at  once  prove  their  weakness — at  once  show 
which  are  right  and  which  wrong,  and  establish  a  final  record  which 
admits  of  no  argument,  and  from  which  there  is  no  egcape.  Every  point 
on  a  boundary-line,  every  peak  in  a  mountain  system,  every  landmark 
of  any  importance  in  the  country-side,  heis  a  value  whobo  correctnesg 
can  be  proved  just  as  easily  in  a  London  office  as  in  the  open  field*     And 
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this  valne  is  not  only  incontrovertible,  but  absolutely  distinctive,  because 
every  point  on  the  whole  world's  surface  has  its  own  siiecial  position  in 
terms  of  latitude  and  longitude,  with  which  no  other  point  can  interfere. 
There  is  no  necessity  for  inexact  geographical  definitions,  no  calling  of 
places  by  their  wrong  names,  no  chance  of  confusion  or  possibility  of 
future  discussion,  bo  long  as  a  point  is  defined  by  its  co-ordinate  position 
in  latitude  and  longitude*  I  cannot  follow  this  subject  further,  though 
there  is  much  more  to  be  said.  I  can  only  add  that,  in  my  opinion, 
a  survey  without  a  mathematical  basis  is  no  survey  at  all. 

The  one  objection  most  frequently  raised  to  this  geographical  system 
of  mapping  (which  we  may  fairly  call  the  Indian  system)  is  that  it  is 
so  difficult ;  that  there  are  large  areas  of  country  which  it  would  bo  im- 
possible to  triangulate ;  and  that,  at  best,  it  takes  time.  Its  difficulties  are 
very  much  exaggerated  in  these  days,  when  such  splendid  instruments 
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ai*e  available ;  and  as  for  the  time  it  takeSi  we  have  found  that  we  oan 
easily  hold  our  own  against  any  other  system  that  is  worth  oaUing  * 

system  at  alU  and  that  even  under  the  pressure  of  moving  forward  by 
daily  marches  at  a  rapid  rate  through  open  country,  triangulation  can 
geoerally  bu  maintained*  But  it  doubtless  requires  room  to  see  around, 
and  I  admit  that  in  the  dim  twilight  foreBts  of  Africa,  for  instance,  it 
might  be  necessary  to  resort  to  more  elementary  methods  of  measuring 
diMtances,  I  have  never  seen  any  impossible  country ;  the  juuglee  and 
forest-clad  plains  of  lodia  and  Ceylon  have  all  been  trianguluted,  and 
the  highlands  and  plateaus  of  Persia,  Baluchistan,  Afghanistan,  Tur- 
kistan,  or  the  Pamirs,  are  all  open  country.  But  there  are  doubtlees 
cirru Distances  under  which  triangulation  may  be  exceedingly  difficult, 
if  not  impossible,  and  it  is  with  an  illustration  or  two  of  such  exceptional 
conditions  that  I  will  conclude  my  paper. 

In  the  loDg  narrow  ice-bound  valleys  which  lead  up  from  the  Hindu 
Rush  to  the  Pamirs,  where  on©  can  only  see,  towering  thousands  of 
feet  above,  the  lower  knobs  and  buttresses  of  gigantic  si>urs  whioh 
intersect  the  glaciers  of  the  mighty  ranges  on  either  hand— where  tho 
wind  whistles  down  with  the  force  of  steam  and  the  temperature  of  ice  ; 
we  were  ooce,  to  use  a  familiar  term,  fairly  bunkered.  We  had  gat  our 
triangulation  up  «o  far  without  the  assistance  of  a  day's  halt  even,  and 
now  catiie  the  difficulty.  We  couldn't  climb  out  of  it ;  we  could  only  ^vork 
along  with  short  bases  and  long  narrow  intersections.  We  had  to  stick 
to  if,  for  triangulation  was  important.  For  aught  we  knew,  the  Russian 
surveyors  w^mld  have  their  triangulation  to  support  their  contentiona, 
and  if  they  had  and  we  had  not,  we  should  have  i>een  at  a  Bcientifio 
disadvantage.  Moreover,  the  question  of  latitude  was  an  important 
one.  Much  depended  on  the  latitude  of  Lake  Victoria,  and  although 
under  ordinary  circumstances  latitude  values  can  be  obtained  with  all 
necessary  precision  by  astronomical  observations,  it  was  not  at  all 
a  certainty  that  they  could  be  so  obtained  on  the  Pamirs.  Where 
masses  of  mountains  exist,  there  is,  unfortunately,  a  liability  to  error 
introduced  which  cannot  be  readily  calculated,  and  the  amount  of 
such  error  may  be  very  large  indeed.  We  laboured  on  as  best  we  oonld, 
but  it  is  an  opeu  question  whether  triangulation  under  auoh  oonditione 
would  have  ]»roved  satisfactory,  or  beyond  challenge,  when  we  were 
suddenly  relieved  of  all  our  difficulties.  One  glorious  day,  whoa  the 
mist- wreaths  had  disappeared  from  the  snow-capped  peaks,  and  rivulets 
had  become  rushing  torreote.  Colonel  Wahab  climbed  up  an  exceedingly 
high  mouQtaiu  (we  surveyors  think  19,000  feet  a  very  fair  climb),  and 
across  the  back  of  the  distant  Hindu  Kush  he  saw  the  line  of  Kashnair 
peaks,  fixed  by  Tanner  in  former  years,  pointing  the  way  to  direct 
connection  with  Indian  triangulation,  and  at  once  providing  us  with 
exact  conclusions  for  the  basis  of  our  work  on  the  Pamirs,  These  pi*akB 
were  seen  again  on  subsequent  occasions.     Three  days  only  were  lost  in 
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attaiaing  exact  resulte,  and  they  were  three  very  well  expended  days, 
for  thereeifter  we  were^  in  a  scientific  sense,  masters  of  the  situation, 
and  our  junction  with  Russian  surveys  in  TranB-Caspia  was  a  complete 
success.  The  point  of  tbis  niorj  lies  chiefly  in  this,  that  we  were 
helped  out  of  our  difficulties  by  the  prevision— or  provision*  I  might 
call  it— of  another  surveyor.  Colonel  Tanner,  whose  own  geographical 
surveys  were  widely  apart  from  ours.  It  was  the  unforeseen  value  of  his 
triangulation  that  points  the  raorai  of  this  tale. 

Once  again  we  were  in  difficulties.  Wo  were  in  the  lower  t -hitral 
valley  during  that  uneasy  time  when  all  the  frontier  was  ablaze ; 
we  were,  in  fact^  outside  C hitral  at  the  time  when  some  of  our 
friends,   to   whom  we   bad   looked  for   assistance   in  deiuarcating   the 
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boundary  between  Chltral  and  Afghanistan,  were  inside,  and  couldn't 
get  out.  When  we  first  appeared  in  the  Kunar  valley  as  guests  of  the 
Aniir*8  commander-in-chief,  Ghuhim  Haidar,  a  very  pretty  iight  had 
just  been  raging  between  him  and  Umra  Khan  of  Bajaor,  Between 
us  and  Chitral,  in  fact,  Umra  Khan  had  possessed  himself  of  the  valley 
along  which  it  was  our  business  to  survey,  and  he  barred  our  way. 
Whether  he  guesaed  that  boundary  demarcation  would  turn  him  out 
of  that  valley,  I  cannot  say,  but  instead  of  coming  into  our  camp  to 
represent  his  own  claims,  he  started  on  the  warpath  for  CbitraL 
A  curious  change  came  immediately  over  the  spirit  of  that  frontier 
drama.  Across  the  hills  separating  our  valley  from  Bajaor,  the 
genial  giant  Ghulam  Haidar  raelapborically  stretched  out  the  hand  of 
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friendship  to  Umra  Khan,  and  in  a  spirit  of  almost  Cliristian  forgivenesa 
the  latter  helped  Liniself  from  that  Afghan  army  which  was  our  pro* 
tection  to  assist  his  progress  to  Chitral.  He  even  suggested  tliat^  should 
he  not  meet  with  all  that  success  which  he  undoubtedly  deserved^  ho 
would  send  his  wife  and  family  for  protection  to  onr  camp.  We  already 
had  the  Chitral  refugees — relations  of  the  lately  murdered  Mehtar— «> 
our  company  promised  to  be  mixed.  Inside  Chitral  our  friends  were 
having  a  worse  time  than  we  thought,  for  wo  had  comforted  ourseWea 
with  the  refleotion  that  four  hundred  Sikhs  and  two  gimB  were  mare 
than  a  match,  inside  good  defences,  for  as  many  Chitral  baadits  or 
Pathan  deaerters  as  might  array  theinselYes  against  them. 

Aoyhow,  the  ciroomstances  were  not  promising  for  triangulating^ 
the  Chitral  valley.  Triangulation>  indeed,  was  imposaible.  Once  again, 
however,  we  were  helped  out  of  our  diflSculties  by  the  prevision  of  a 
past  race  of  surveyors.  W©  knew  that  if  we  could  only  gain  tb© 
mountains  of  Kafirstan  overlooking  Chitral,  we  should  sight  th©  great 
peaks  long  ago  fixed  by  Carter  (now  Colonel  Carter  Campbell)  from  the 
neighbourhood  of  the  Indus,  and  our  diffioulties  would  be  ende^. 

Something  had  to  be  done,  or  we  should  determine  no  boundary  at 
all.     So   wo  persuaded  Ghnlam  Haidar  to  give   us  an   escort  of  five 
hundred  of  his  trusty  warriors  for  an  expedition  into  the  land  of  tbe 
Kafirs.     Never  shall  I  forget  that  fortnight*B  trip  into  the  Kafir  high- 
lands.    It  was  the  time  when  tho  wild  almond  blossoma  covered  the 
ateep  hillsides  down  to  the  river's  brink,  when  lilies  and  violets  and 
i^strange  forma  of  honeysuckle  were  brought  to  decorate  our  tents ;  a 
[time  of  spring  sunshine  that  preceded  that  time  of  bitter  winter  snow 
I  which  blocked  the  way  for  Kelly's  force  between  Gilgit  and  Chitral. 
I  We  wandered  through  thickota  of  wild  fig  and  olive,  under  craggy 
I  cliffs  covered  with  ivy — where  the  wild  vine  held  together  the  orumbling 
[rooks,  under  the  shad©  of  deodars,  and  up  into  forests  of  oak,  the  like  of 
which  I  have  never  seen  elsewhere.     The  acorns  were  treble  the  size  of 
any  ordinary  English  acorns,  and  I  atn  pleased  to  think  that  a  young 
tree  sprung  from  one  of  them  is  now  growing  up  at  Simla,     Beyond 
the  forests  we  struck   into   the  snow-bound  hilltops,  and   finally  wo 
reached  a  point  where  a  gigantic  mass  of  craggy  outcrop  marked  an 
unmistakable  feature  in  the  mountain  landscape. 

Here  the  situation  was  striking  enough.  All  around  us  were  the 
snowy  mountains  of  Kafirstan  and  the  Peshawur  frontier,  an  apparently 
dead  level  of  white  undulations,  broken  only  by  the  dark  lines  of  jagged 
and  splintered  outcrop,  but  dominated  here  and  there  by  those  higher 
eummita  which  had  been  ^xed  from  afar  by  Indian  triangulation. 
Almost  at  our  feet  was  the  black  valley  of  Chitral,  where  our  friends 
were  fighting  for  their  existence,  and  stretching  away  northward  waa 
the  long  sinuous  line  of  dividing  watershed  which  was  to  carry  the 
boundary  from  the  Hindu  Kush  to  the  neighbourhood  of  our  camp  on  the 
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KuD&r  riven  It  was  all  spread  out  as  iu  a  map.  There  waa  no  further 
difficulty  in  csom pitting  the  neoesaaiy  topography,  and  a  few  daya'  work 
secured  the  sncjcoaa  of  the  expedition.  Then  we  came  down  again,  and 
I  wish  I  bad  time  to  tell  you  of  the  manceuvrea  of  our  Afghan  escort 
through  the  snow,  which  was  sometimes  up  to  their  necks.  Without 
traDsport,  or  commisBariat,  or  medical  arrangements,  or  tentB  of  any  sort 
or  kind^  ^yb  hundred  Afghan  soldiers  followed  us  up  those  mountains, 
and  followed  us  down  again,  guarding  us  closely,  for  there  was  no 
telling  what  the  Kafir  might  not  take  it  into  his  head  to  do.  Not  a  man 
was  the  worse  for  it,  as  far  as  I  know. 

Hero  again  I  wish  to  impress  on  you  that  but  for  the  prescience  of 
our  departed  chief,  General  Walker,  who  posaibly  foresaw  that  geo- 
graphical triangulation  might  well  prove  to  be  of  paramount  importance 
even  in  the  future  interests  of  frontier  policy,  and  who  started  Captain 
Carter  on  that  seriea  of  difficult  operations  from  the  Indus  which  ended 
in  giving  ne  help  at  an  urgent  hour  of  need,  the  Indian  Grovemment 
would  certainly  have  had  no  fixed  frontier  at  that  time,  and  might 
possibly  have  been  waiting  for  it  even  now, 

Aad  so  I  end  aa  I  began.  The  academic  study  of  geography  in 
its  relation  to  ancient  history,  to  arehmology,  to  anthropology  or  geology, 
is  of  infinite  use  in  assisting  to  solve  the  problems  presented  by  these 
Bciences,  and  the  first  establishment  of  a  school  at  the  university  which 
will  facilitate  and  encourage  this  study  marks  an  epoch  in  the  progress 
of  geographical  knowledge  on  which  we  may  well  oongratnkte  ourselves. 

But  it  is  not  quite  all  that  is  required.  Something  of  the  theory  and 
the  results  of  its  practical  application  to  the  businesa  of  life,  to  com- 
mercial business,  and  to  political  business,  is  also  wanted.  Our  soldiers 
and  our  sailors  know  buw  to  make  geography,  and  how  to  make  tise  of 
it,  I  sometimeB  think  that  our  merchants  and  our  statesmen  would 
make  better  use  of  it  if  they  knew  also  how  to  make  it,  and  if  they 
fully  appreciated  the  absolutely  immeasurable  coat  of  geographical 
ignorance. 

Before  tbe  reading  of  the  paper,  th«  Prebidknt  said  :  This  i»  not  the  first  time 
that  ft  meeting  of  this  Society  has  had  the  pleasure  of  Sir  Thomas  Holdich's  compauy, 
and  I  am  quite  sure  we  shaJl  have  aa  interesting  a  paper  as  we  had  lost  time  he 
addressed  one  of  our  meetings.  There  is  likely  to  be,  I  hope,  considerable  discussion 
of  the  paper  afterwards,  and  therefore  I  will  not  detain  you  Longer. 

After  the  readiog  of  the  paper,  the  fullowing  discussion  took  place : — 
Geueral  Sir  Pitbk  Lvusden  :  I  congratulate  the  Royal  Geographical  Society  on 
haTiug  secured  auch  a  practical  master  of  his  subject  as  my  old  friend  Sir  Thomas 
Holdich,  who  has  so  aWy  txpounded  the  political,  commercbl,  and  economical 
neceBSity  to  this  country  of  geographical  educational  developmeot,  I  will  not  soar 
with  my  friend  to  the  watershed  of  the  Himalayas,  or  the  Hiodii  Kush  ;  nor  will  I 
descend  these  vast  slopes  to  seek  for  his  frontier  along  the  foot  of  the  hills ;  nor 
will  I  grope  in  the  depths  of  the  Ozus  to  seek  for  that  geographical  pointy  that 
wdl^o^the-wiep,  the  Ziarnt  of  Khwaja  Sal  ah  ^  which  he  assured  us  was  ages  ago 
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Bwept  away  by  the  river.  We  need  Dot  go  to  the  stepper  of  tbe  Pamirs  or  the  aouroas 
of  the  Nile  to  corroborate  the  stero  facts  which  Sir  Thomas  Holdicb  bas  placed 
before  us  this  evening,  to  illuatrate  the  Decesaity  of  iocreaaed  geographical  eduoatioa 
in  this  country ;  these  facts  are  known  to  U9,  and  they  are  ao  numerous  that  it 
would  be  out  of  the  (luesilon  (o  attempt  categorically  to  enter  upon  them.  I  will 
only  adduce  one  example  in  ihiB  country  from  my  own  experience,  which  caused  a 
great  deal  of  misunderstand  log,  and  no  small  amount  of  correspondence.  Ifc  wis 
with  regard  to  the  practice  prevalent  amongst  Scotti&h  lawyers  and  factors  of  using 
the  eipreesion  "skyline'*  as  denoting  the  crest  of  the  ridge  or  hill  dividing  two 
properties.  However  happy  the  expression  "skyline"  may  be,  and  deSnite  with 
regard  to  its  nautical  application  to  the  se^i-horlzon,  I  think  we  ought  to  keep  it  at 
sea  find  not  bring  it  aBhore^  where  it  ia  certainly  perfectly  indeQnite  and  UBiDteliigible, 
for  I  think  it  slands  to  reason  th»t  a  **  skyline  "  af  that  description  must  depend  on 
the  position  of  the  observer^  as  it  iocreABes  or  decreose?*  according  as  we  approach 
or  go  away  from  the  crest  of  the  hill.  I  am  content »  and  I  dare  say  a  good  many  in 
this  room  are  etjually  so,  to  accept  the  testimony  t;iven  by  such  a  distinguished 
engineer,  explorer,  and  competent  surveyor  as  Sir  Thomas  Holdicb,  who  for  the 
paat  score  of  years  has  had  unexampled  experience  in  all  matters  connected  with 
delimitation  of  national  froniiera,  and  ban  so  forcibly  placed  before  us  the  knowledge 
he  has  gaine^i  in  these  operations.  I  trust  that  the  Council  of  the  Royal  Geo- 
graphical Society  will  be  able  to  use  its  influence  with  the  Government  and  people 
of  this  oouutry,  to  secure  for  this  national  want  of  ^geographical  ei:lucEition  something 
of  the  same  reaponse  which  another  Eniiineer  oilicer  so  lately  procured  for  educa- 
tion in  the  Sudan. 

Lieut^-Colonel  Lkverson  ;  I  thoroughly  agree  with  all  Sir  Thomas  Holdich  has 
said  with  reference  to  the  importance  of  geographical  knowledge  in  the  determi na- 
tion of  international  boundaries.  Maps,  even  if  more  or  less  accurate,  are  not  atone 
sufficient.  In  order  that  full  advantage  may  be  taken  of  thera,  they  mus^t  be  sup- 
plemented by  an  intimate  acquaintance  with  the  physical  and  political  geography 
of  the  districts  they  embrace.  It  is  not  enough  to  know  the  exact  course  of  nvoTB 
or  streams ;  ono  also  wants  to  know  their  nature  and  peculiarities.  From  a  de- 
li mitalorV  point  of  view»  most  rivers  and  streams  affi^rd  good  frontiers,  except  aueh 
as  are  Itable  to  alter  their  courses  or  throw  up  islands;  but  a  statesman  roust 
select  a  frontier  which  Is  not  only  good  as  a  line,  but  which  in  other  respects  is 
likely  to  prove  satisfactory.  Small  streams  may  be  objectionable  as  likely  to  be 
the  cause  of  quarrel  in  connection  with  driokin^  and  washing  rights,  or  water 
required  for  irrigation  purpvoses.  In  the  case  of  large  rivera,  it  may  be  found  that  if 
the  uwnerahip  of  the  banks  were  to  be  in  different  hands,  the  arrangements  for  the 
improvement  of  navigation,  and  for  j-X>Hec  super\'ision  for  iacal  pur[H)Hes,  would  be 
likely  to  give  so  much  trouble  that  it  would  be  better  to  seek  a  frontier  elsewhere. 

Sir  Thomas  Holdich  has  referred  to  waleraheds  or  water-]mrtings  as  the  bent  of  all 
frontier  natural  Ijoundanes,  but  I  venture  to  think  this  Htatement  should  be  modi- 
fied, and  I  hat  it  would  be  better  to  say  that  they  are  o/(en  the  best  natural  bouodaries, 
Ati  is  the  case  with  ri vert,  they  should  not  be  adopted  without  full  geographical 
knowledge.  In  mountainous  districts,  when  the  line  of  water-parting  is  sharply 
de lined  and  difficult  of  access,  it  is  undoubtedly,  next  to  the  sea,  the  be»t  possible 
boundary  ;  but  it  often  happens,  even  in  very  mountainous  countries,  that  the 
main  line  of  water-parting  is  not  very  clearly  defined^  and^  as  stated  by  Sir  Thomaa 
Ploldicb,  the  highest  and  moat  important  peaks  are  frequently  not  on  thia  line.  In 
such  cases  it  would  often  be  preferable  to  select  other  crent-lines,  or  lines  connectine 
peaks  in  preference  to  the  main  watcrahe<i.  Such  selection  can,  of  course,  not  be  made 
without  a  good  map,  and  intimate  acquaintance  with  the  country.     In  some  more 
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or  Idfis  mountiimous  districtB  it  will  be  found  thftt  mott  of  the  faabitfttioDS  and 
cultivated  Und  are  situated  on  the  top  of  the  principal  ndget.  There  the  water- 
shed would  be  a  most  UDde»irable  frontier,  and  in  countries  in  which  the  main 
rlTers  rise  on  flat  elevated  plateaux,  or  in  low  groimd,  it  often  becomes  almost 
impo«aible  to  determine  on  the  ground  the  exact  line  of  water-parting. 

A  good  frontier  sbouM  cause  aa  lUtle  inconvenience  to  the  people  living  along 
it  as  poBRible,  and  therefore  what  I  may  describe  as  local  requirementH  should  be 
taken  into  consideration.  For  instance,  tribal  districts  should  not  be  interfered 
with  more  than  necessary,  villages  and  towns  should  not  be  cut  off  from  their  watcr- 
Bupplyj  or  garden  ground,  or  cattle  pcsls ;  or,  again,a  itrearu  should  not  be  adopted 
as  a  frontier  if  the  only  practicable  road  between  two  towns  on  the  same  side  of  it 
necessarily  crosses  in  «ome  portion  of  its  distance  to  the  other  bank. 

There  is  one  form  of  frontier  which  Sir  Thomaa  Holdich  iavejijchs  a2;ain3t,  and 
which  certainly,  from  the  surveyor's  pcunt  of  view,  is  most  objectiouable  :  I  refer  to 
lines  of  latitude  and  longitude,  or  straight  lines  connecting  two  points,  the  astro- 
nomical co>ordiDates  of  which  are  specified.  They  are  dillicult  and  expensive  to 
lay  out  on  the  ground,  and  when  marked  out  and  beaconed,  are  often  difficult  to 
recognize,  and  take  no  heed  of  what  I  have  referred  to  above  as  local  requirements. 
With  reference  to  this,  I  should  like  to  bring  very  forcibly  to  your  niinda  the  fjct 
that  these  very  objectionable  artificial  lines  are  frequently  forced  on  statesmen^ 
either  by  the  absence  of  information  regarding  the  district  tbrougU  which  a 
boundary  has  to  be  drawn,  or  by  such  information  as  may  exist  being  unrtliable. 
It  is  better  to  adopt  such  lioes  than  to  find  afterwards  that  mountains,  streams,  or 
places  which  have  been  specified  do  not  exist,  or  are  far  removed  from  where  they 
were  supposed  to  be. 

Sir  Thomas  Holdich  proposes  that,  in  caaea  where  accurate  information  does  not 
exiat,  agreements  with  reference  to  boundaries  should  be  postponed  till  a  survey  has 
been  made,  but  1  am  afraid  this  would  only  be  practicable  to  a  very  limited  extent. 
When  international  boundary  questions  arise,  the  relations  between  the  states  con- 
cerned are  not  unfrequently  somewhat  strained,  and  it  may  be  necessary  to  come 
to  some  aetllement  at  once.  Under  such  circumstances,  a  good  solution  of  the 
difficuitj  would  appear  to  be,  in  cases  where  there  is  doubt  as  to  the  accuracy  of 
existing  mape,  to  agree  to  certain  natural  frontier-lines,  provided  they  be  found 
after  survey  to  fall  within  a  specified  limited  zone.  When  the  country  is  almost 
entirely  unknown,  the  best  course  to  pursue  would  probably  be  to  specify  certain 
latitudes  or  longitudes  as  guiding-lines,  which  should  be  liable  to  be  replaced  by 
natural  boundaries,  provided  suitable  ones,  within  certain  limits,  could  subsequently 
be  found  agreeable  to  all  the  high  contracting  parties, 

Mr,  H.  J,  M^cKiKDi&R:  Sir  Thomas  Holdich  has  distinguished  rather  strongly 
between  the  academic  and  the  practical  aspects  of  geography^  Possibly^  in  some 
countries  where  the  universities  are  a  little  more  academic  than  in  England,  we 
might  have  to  draw  such  a  line  strongly,  but  it  is  one  of  the  ordinary  criticisms 
of  Oxford  and  Cambridge,  pa^ed  by  foreign  profeesors  for  instance^  that  they  are 
too  little  academic  and  too  strongly  practical.  To  our  ultra-practical  English 
mind  this  may  sound  an  extraordinary  position,  but  when  we  reflect  that  it  is 
the  function  of  an  English  university  not  only  to  produce  professors,  but  also  India 
civil  servants,  home  civil  servants,  members  of  Parliament,  and  even  prime 
ministers,  I  think  we  may  claim  that  English  u Diversities  have  practical  as 
well  aa  academic  functions.  It  is  just  because  of  that  practical  side  of  university 
work  in  this  country  that  I  value  most  the  geographical  teaching  which  it  is  now 
propoeed  to  extend  from  the  comparatively  humble  basis  of  the  past  few  years. 

The  possibility  of  using  the  peaks  fixed  by  Colonel  Tanner  and  others^  was  based 
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an  the  fact  tbai  when  the  tngonometric^l  poeition  of  ft  point  U  aet  doim,  tkm 
is  no  poBBibility  of  doubting  the  meaniag  of  the  obeerver.  If  Ungnage  were  aid 
with  similar  precibion,  if  such  terms  aa  *'foot  of  mouDt&ins"  and  '^oaaterlj 
direction,"  to  which  Sir  Thomas  Holdich  referred,  were  uaed  with  uodoabled 
precision  by  all  those  talkiog  on  geographical  matters^  thea  it  would  be  pocable 
to  refer  with  similar  correctneaa  to  atatementfl  in  language,  and  not  xnerelj  ijj 
mathematical  symbols.  It  is  one  of  the  resulta  of  academic  training  that  langoa^ 
is  used  with  preciiion^  K  for  that  reason  alone,  I  venture  to  hope  we  may  obtus 
something  of  practical  value  even  from  the  academic  study  of  geography. 

We  all  of  us  thank  Sir  Thomas  HoMich  e^tceedingly  for  drawing  attention  to 
this  matter,  and  if  I  ask  him  to  soften  a  little  the  frontier  which  he  draws  between 
the  academic  and  the  practical,  I  know  that  he  will  be  the  6 rat  to  agree  with  mf 
general  ideas,  I 

The  Pbesuoknt  i  Before  asking  you  to  pass  a  vote  of  thanks  to  Sir  Thomw ' 
Holtiich,  I  think  I  ought  to  refer  to  the  matter  to  which  he  alluded ;  perhaps  1 
ought  to  have  mentioned  it  at  the  beginning  of  the  meeting,  namely,  the  arrange- 
menta  that  we  have  been  makmg  with  the  University  of  Otford  to  eatablisb  i 
really  useful  and  practical  schoil  of  geography  In  this  country.  In  the  preliminary 
negotiations  to  secure  that  end,  we  have  had  the  very  great  advantage  of  advice 
and  assistance  from  Sir  Thomait  Holdich  himself ^  and  I  am  glad  to  say  that  I  can 
now  announce  to  the  Society  that  our  Council  this  afternoon  passed  resoluticinA 
which  eoabied  me  to  tell  the  Vme-Chaucellor  of  Oxford  that  the  authorities  there 
are  in  full  and  perfect  accord,  in  the  arraogement  of  a  scheme  for  a  school  of 
geography,  with  the  Council  of  this  Society.  We  now  have  every  hope  of 
establishing  auoh  a  useful  and  practical  school  as  will,  in  the  time  to  come,  if  not 
immediately,  di^ipel  that  ignorance  which  has  in  former  times  cost  us  so  very  dear. 
We  would  also — for  it  is  the  duty  of  the  Council  of  this  Society  to  tackle  all  difficuit^ 
geographical  questions— attempt  to  sweep  away  that  habit  of  incorrect  definitioaB 
and  of  absence  of  definition  which  has  also  cost  us  so  dear.  We  have  appointed 
a  committee  In  order  to  define  the  meanings  of  geographical  terms,  and  give  to 
every  feature  and  every  fact  in  nature  connected  with  geography  its  right  name,, 
It  will  be  a  diCQcult  task,  and  the  result  perhaps  will  not  be  immediately  adopted 
but  I  cannot  help  thinking  it  will  be  a  useful  task,  and  I  am  quite  sure  we  were 
bound  in  duty  as  a  Society  to  attempt  it.     In  that  way  we  hope  we  shall  remedy 

two  great  defects  which  have  been  pointed  out  to  us  by  Sir  Thomas  Holdich 

the  ignorance  of  geography  in  this  country,  and  the  absence  of  clear  ideaa  with 
regard  to  the  meaning  of  geographical  terms.  We  have  the  great  advantage  of 
Sir  Thomas  HoldiclVs  counsel^  the  counsel  of  a  man  with  the  experience  of  many 
years  of  geographical  work  in  the  field,  and  able  by  his  learning  aa  well  as  by  his 
practical  knowledge  to  give  us  most  valuable  advice.  I  now  propose  to  you  a 
cordial  and  unanimous  vote  of  thanks  to  Sir  Thomas  HoMich  for  his  most  interest* 
ing  and  suggestive  paper  this  evening. 


EXPLORATIONS   IN  ICELAND  DURING  THE  YEARS  188t-98.* 

By  Dr.  TH,  THOKODOSEN*  ^ 

As    I    have    previously   observed,    the    lowlands    occupy    bnt     an" 
insignificant    extent   of    the   surface   as   compared   with    the   plateau* 


*  Cttniinned  from  p.  274.    Blnp,  p.  576. 
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Setting  aside  certain  relatively  broad  throats  of  valleyB  and  certain 
riTer-deltas,  the  east  and  north  of  the  island  poBseas  no  lowland  traoks. 
The  only  quarter  in  which  there  are  lowlands  properly  deserving 
of  the  name  is  in  the  sonth  and  south-west  of  Iceland,  Between 
HornaQord  and  Myrdalsjtiknll  there  is  a  narrow  but  perfectly  flat  strip 
of  coast,  formed  of  fluvial  detritus  brought  down  by  the  almost  innumer- 
able Jol'ull  (glacier)  streams,  which  break  forth  from  the  clefts  and 
glens  of  the  plateau.  These  countless  anastomosing  glacial  streams 
roll  down  great  quantities  of  gravel  to  the  plains,  and  wherever 
the  surface  of  the  earth  is  inundated  by  the  icy-cold  glacier  water 
vegetation  refuses  to  grow.  All  along  the  southern  border  of 
VatnujokuU  the  farms  are  con£ned  to  a  few  oases,  widely  separated 
^om  one  another  by  wastes  of  barren  Band  and  furious  glacial  torrents. 
Indeed,  in  many  places  the  people  have  been  obliged  to  move  their 
dwellings  higher  up  on  the  mountain-sides,  in  order  to  escape  the 
inundations  caused  by  the  ungovernable  glacial  rivers.  Glaciers 
appear  in  every  glen,  and  often  thrust  themselves  close  up  to  the  very 
walls  of  the  homestead.  In  the  county  of  Vester  Skaptafell,  the  ice- 
mountains  recede  from  the  coast,  giving  room  for  broader  belts  of  low- 
land ;  but  there  too  the  lowlands  consist  of  sandy  deserts  and  fields  of 
lava,  the  latter  liaviug  isstied  from  the  craters  of  the  interior.  These 
lowland  tracts  ara  for  the  most  part  thickly  strewn  with  rolled  fluvial 
gravels  and  sand  ;  but  at  the  foot  of  the  volcano  Katla  the  gravel 
is  mingled  with  volcanic  ashes  and  sooriaa,  which  imparts  a  different 
character  to  the  landscape*  Extensive  areas  of  drift-sand  are  also 
tolerably  numerous.  They  produce  large  crops  of  sandwort,  Elymus 
arenariuit  the  seeds  of  which  are  gathered  by  the  poverty-stiioken 
inhabitants  and  used  for  both  bread  and  porridge. 

This  coast  (the  southern)  is  destitute  of  harbours,  all  the  fjords 
having  been  gradually  filled  up  by  the  detritus  carried  down  by  the 
glacial  torrents.  The  sea,  too,  is  so  shallow  that  it  is  extremely  perilous 
for  ships  to  approach  near  to  land.  F.esides,  a  heavy  surf  rolls  in 
towards  the  shore,  frequently  with  such  violence  as  to  dam  back 
the  glacial  torrents,  so  that  in  this  way  a  string  of  lagoons  are 
formed.  When  the  wind  blows  straight  off  the  sea  towards  the  coast, 
the  outflow  channels  of  the  lagoons  are  often  temporarily  closed,  and 
the  rivers,  being  unable  to  disc  barge  their  waters  into  the  sea,  overflow 
the  adjacent  regioua. 

The  largest  continuous  tract  of  level  country  in  Iceland,  a  tract 
some  1550  square  miles  in  extent,  lies  between  the  peninsula  of 
Keykjaiies  and  EyjaQallajokull.  My  geological  investigations  have 
shown  that  this  relatively  low  region  is  an  area  of  subsidence  bounded 
by  faults  reaching  down  to  the  foundations  of  the  mountains.  Hero 
there  liave  been  constant  changes  goiDg  on  all  through  the  histcjrical 
period,  often  taking  the  form  of  violent  earthquakes,  which  more  than 
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onoe  have  occasioned  serious  Iobs  of  life  and  property.  The  xnountians 
which  shut  in  this  lowland  plain  are  composod  of  ttilf  and  brecx^ia.  l^ 
most  places  they  present  an  abmpt  escarpment  to  it,  and  everywhere 
exhibit  unmistakable  evidences  of  volcanic  activity.  Its  elevation  is 
bnt  little  higher  than  the  sea-level,  btit  the  plain  rises  uniformly 
towards  the  interior,  ramifying  in  some  directions  into  deep  narrow 
glens.  Its  maximum  elevation  does  not  exceed  400  feet,  and  oocun 
near  the  geysirs.  West  of  Monnt  Heckla  the  lowland  plain  mergei 
almost  imperceptibly  into  the  plateau,  there  being  no  barrier  breaking 
the  level  slope  which  tmites  the  two^an  unfortunate  thing  for  the 
inhabitants  of  the  cultivated  lowlands,  since  the  pumice-dust  and  drift* 
sand  blow  down  upon  them  unchecked.  During  the  north-east  galet 
the  inhabited  lowlands  suffer  considerably ;  indeed,  more  than  onoe  in 
the  course  of  time  whole  districts  have  been  rendered  uninhabitable, 
as,  for  example,  in  188ti  and  1881.  This  lowland  region  is,  for  tlwi 
greater  part,  grass-grown,  and,  being  well  adapted  for  the  feeding  of 
live-stock,  is  the  thickest-peopled  of  any  districts  in  Iceland.  At  the 
close  of  the  Glacial  period  it  was  entirely  covered  hj  the  sea.  In  places 
where  the  streams  have  laid  bare  the  lower  strata,  the  shells  of  nntnerons 
arctic  bivalves  have  been  found  in  the  clay ;  occaBionally,  too,  parts  of 
the  skeletons  of  whales  come  to  light.  At  a  later  period,  after  the  low- 
lands were  raised  above  the  permanent  level  of  the  sea,  they  were  over- 
flowed by  a  great  number  of  gigantic  lava- currents,  which  came  down 
from  the  volcanoes  on  the  plateau  or  from  those  along  its  borders.  The 
largest  currents  issued  from  Mount  Heckla  and  from  the  volcanoes  at 
Fifikivotn.  In  many  places,  therefore,  the  lavas  lie  underneath 
more  recent  humus. 

There  is  alao  a  stretch  of  low  ground,  extending  to  some  400  square 
miles,  but  not  more  than  100  feet  above  the  level  of  the  sea,  around  the 
head  of  the  broad  bay  of  Fa^afloi.  It  is  partly  enclosed  by  a  semioirole 
of  steep  basalt  mountains  rising  to  1600  feet,  and  penetrated  by  several 
valleys  of  erosion.  The  surface  here  is  broken  by  a  great  number  of 
marshes  and  moors,  intersected  by  low  ridges  of  basalt,  which  are 
flometimes  bare  rook,  sometimes  overgrown  with  scrub,  but  which  all 
alike  show  evidences  of  glacial  scouring,  Thiw  district,  too,  was  covered 
by  the  sea  in  Glacial  times,  judging  from  tho  strata  of  clay  and  their 
interbedded  remains  of  Yoldia  arciica  and  other  shells,  and  from 
several  other  indications  that  the  sea  once  ruse  to  a  [permanently  higher 
level  than  it  does  now.  Here  again  we  have  an  area  of  subsidence  ;  for 
the  deposits  of  lignite,  which  crop  out  at  a  considerable  elevation  in  the 
encircling  mountains,  show  themselves,  in  conBequence  of  the  faultage, 
at  a  very  much  lower  altitude  in  the  basalt  ridges.  Chains  of  craters 
with  an  abundance  of  warm  springs  fonti  a  semicircle  round  the 
little  plain.  The  fissures  from  which  the  springs  generally  issue  mn 
diagonally  across  the  entrances  of  the  glens  or  valleys.     In  fact,  t 
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pl&m  woald  appear  to  owe  its  origin  to  a  I'e^eJbruch^  or  the  breaking 
down  of  the  side  of  a  basin,  a  phenomenon  of  which  there  are  several 
instanoes  in  loeland. 

Iceland  pofisesses  numerons  lakes,  though  the  majority  of  them  are  of 
small  flize.  The  largest  are  Thing  vail  avatn  and  Thorisvatn,  each  slightly 
exoeeding  an  area  of  25  square  miles.  But  the  island  possesses  inex- 
banstible  reservoirs  of  water  in  its  numerous  large  glaciers.  Indeed,  all 
the  largest  of  the  lakes  and  rivers  are  fed  directly  or  indirectly  froui 
glacier  sonroes.  The  lake-basine  owe  their  origins  to  various  canses. 
Some  are  dne  to  volcanic,  some  to  glacial  energy;  Others,  again,,  such  as 
Myvatn,  which  is  only  from  6  to  23  feet  deep,  are  merely  depressions  in  the 
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natural  currents  of  the  lava.  This  particular  sheet  ot  water,  moreover^ 
is  studded  with  several  craters,  which  project  above  its  surface  like 
islands;  and  all  its  immediate  surroondinge  liear  witness  to  great 
voleanio  activity,  A  part  of  its  supply  is  derived  from  springs  in  the 
lava*  The  group  of  lakes  called  Fiakivotn,  west  of  Yatnajokull,  consists, 
for  the  most  part  of  crater  lakes.  Between  them  and  Vatnajokull' 
stretches  a  wide  lava  waste,  throngh  which  the  water  that  melts  off  the 
glaciers  filters  till  it  reaches  the  lakes.  Thingvallavatn  is  partly  a  lava 
lake,  partly  a  glacial  basin «  Its  southern  portion  is  deep  (about  425- 
feet),  its  northern  portion  shallower^  and  here  the  lake  is  bordered  by 
currents  of  lava,  which  have  flowed  down  between  the  great  lavapfiseures 
of  Almannagja  and  Hrafuagja.  The  lake  is  also  fed  by  subterranean 
affluents  from  the  glaciers  of  Langjokull,  whose  water,  after  being  filtered 
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through  the  intervening  lava-beds,  imues  from  several  fissnreo  netr 
Thingvellir  as  bright  and  clear  as  cryBtal,     South  of  tbe  lake  there  ait 

umnistakable  raised  beaches,  deiBOiistrating  that  at  one  tinie  ThiognU* 
lavatn  must  have  been  both  larger  and  deeper  than  it  is  at  the  presenC 
timSp  The  shrinkage  in  its  area  is  principally  due  to  the  fact  th^t  itfl 
discharging  stream,  the  Sog,  has  worn  down  its  channel  to  a  greater 
depth. 

In  many  places  on  tbe  plateau,  where  former  large  groQnd-morainp*^ 
associated  with  low  mounds  have  deposited  their  debris^  numeroufi 
lakes  are  found.  One  such  example  is  tbe  large  group  of  lakes  at 
Arnai-vatn^  north-west  of  Langjokuil.  Moraine  lakes  are  also  frequent 
in  tbe  valleys,  as,  for  instauce,  Skriduvatn,  in  the  east  of  the  mland, 
Fl6d,  in  Yattisdal,  on  the  north  side ;  and  there  are  several  others.  In 
some  districts  you  find  deep  basins  scooped  out  of  tbe  basalts,  Skor- 
radalsvatn,  with  a  depth  of  125  feet,  is  one  instance;  another  is 
Lagarflj6t,  a  lake  some  25  miles  long,  whose  surface  Lies  at  an  elevation 
of  85  feet  above  sea-level,  whilst  its  bottom  goes  down  to  275  feet  below 
the  level  of  the  sea.  Yet  another  category  of  lakes  owe  their  origin  to 
the  damming  up  of  jokel  (ice-mountain)  streams  in  the  lowlands.  Tlietfe 
lakes  are  extremely  shallow,  and  frequently  alter  their  shape  and  siJEe ; 
for  example,  tbe  newly  formed  Dyug^juvatn,  south  of  Askja.  Large 
pools  of  water,  caused  by  the  melting  of  glacial  ice  and  snow,  are 
frequent  along  the  edges  of  the  glaciers.  Hvitirvatu,  near  Langjoknll, 
washes  the  foot  of  two  glaciers,  from  which  icebergs  are  "  calved  "  and 
float  about  on  its  surface.  Although  at  the  present  time  very  shallow, 
25  to  40  feet,  this  lake  was  formerly  very  much  deeper,  a  fact  proved 
by  the  existence  of  four  separate  raised  beaches,  one  above  the  other, 
plainly  marked  on  the  sides  of  the  nearest  mountains*  The  highest 
level  was  coincident  with  the  close  of  tbe  Glacial  epoch,  when  the  lake 
was  fenced  in  by  glaciers  on  the  south  as  well.  Langisjor,  a  lake 
14  miles  long,  by  ^  to  1{  mile  broad,  wedged  in  between  two  sharply 
pitched  mountain  chains,  on  the  west  margin  of  Yatnajokull,  is  also  a 
dammed -up  glacier  lake*  Although  vegetation  does  not  thrive,  the 
stirroundings  possess  a  certain  wild  romantic  beauty  of  their  own.  ^M 

In  many  parts  of  the  Islaud  tht^re  are  numerous  coast  lagoons,  bni^H 
more  especially  on  the  north  side,  where  are  HcSp,  Hofdavatn,  and 
Miklavatn,  The  quality  of  the  water  in  these  lagoons,  whether  freely 
stagnant,  or  Bait,  depends  upon  the  results  of  marine  eroaion  and  upon 
the  nature  of  the  outlet.  The  fauna  of  these  coast  pools  is  conseqtientlj 
liable  to  change.  Sometimes  salt-water  species  have  free  aocesa  into 
them  ;  at  other  times  the  salt-water  species  disappear  or  become  extinct, 
and  freeh'Water  species  predominate.  ^B 

Iceland  posseeses  several  rivers  of  considerable  size,  their  volumft^" 
being  due  to  tbe  moist  climate  and  the  great  number  of  glaciers.     Th^ 
Icelanders  are  wont  to  discriminate  between  **  mountain  water,"   which 
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is  clear,  and  **j«jkel,  or  glacier  water/'  which  is  of  a  milky- white  colour. 
Taking  the  whole  of  tho  island  into  account,  the  glacier  streams  greatly 
preponderate.  They  vary  in  colour  from  a  light  milky-wbite  to  a  rich 
chooolate-brown,  according  to  the  proportion  of  glacial  clays  which  they 
hold  in  anspeneion.  The  other  determining  factors  are  the  relative 
qnantity  of  ''mountain  water"  they  contain,  their  nearneas  to  the 
glaciers,  and  the  greater  or  less  degree  of  glaoial  melting  oonseqaentTupon 


HALLOBMSTAnASKOOUR,  IK   EAST   lOKLAlTD  :  THE   HlttHBST   BIRCH  TttllS  IK   THE 
ISLAND,  28   WfLKT. 

the  changes  ot  temperature.  Owing  to  these  same  causes  the  colour  of 
the  glacial  streams  varies  also  according  to  the  seasons.  In  some  short 
glaoial  streams  the  colour  even  changes  in  close  accord  with  the  varying 
warmth  of  the  night  and  the  day.  But,  as  a  rule,  all  the  larger  glacial 
rivers  are  tinged  with  colour  all  the  year  round.  There  is  no  place  in 
Iceland  where  the  peculiarities  of  the  glacier  streams  can  be  so  weD 
studied  as  in  the  coast  districts  south  of  Vatnajohull,  In  that  region 
innumerable  joM  streams,  most  of  them  short,  torrential,  variable  in 
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their  courses,  nin  down  to  the  ooaat,  to  such  an  extent  that  clear  water  is 
almost  unknown.  In  summer  many  of  these  glacial  torrents  spraad  out  to 
such  a  great  width,  that  it  takes  a  good  hour  or  two  to  ride  across  them. 
A  large  proportion  of  thia  time,  however,  is  consumed  in  making  d^ioum, 
in  order  to  escape  the  violence  of  the  current  and  its  deeper  reaches 
There  are  probably  few  places  in  the  world  where  one  can  at  the  prese 
day  study  under  more  favourable  circumstancea  the  geological  conditio 
which  prevailed  towards  the  close  of  the  Glacial  epoch  in  Europe. 
the  regions  of  the  flat  sand  the  rivers  are  constantly  changing  thdr 
beds,  sometimes  more  than  onoe  in  the  course  of  a  single  day  ;  for  their 
volume  varies  directly  with  the  rate  of  melting  of  the  glaciers.  In  the 
winter  many  of  them  shrink  to  a  minute  fraction  of  their  summer 
volume.  All  the  glacier  streams  possess  the  common  characteristics  of 
carrying  down  large  quantities  of  pebbles  and  clay,  and  of  spreading  out 
over  the  lowlands  in  a  network  of  anastomosing  channels.  Generally 
they  emerge  from  their  parent  glaciers  with  a  pretty  steep  fall,  and 
gather  heavy  burdens  of  pebbles  and  debris  from  the  moraines — so  heavy, 
indeed,  that  when  tbe  strength  of  the  current  diminishes,  the  stream 
cannot  carry  its  load,  but  drops  it.  The  river-bed  thus  gets  choked  up  ; 
the  current  divides.  The  strongest  branches  force  their  way  through 
the  dSbris^  encounter  fresh  obstacles,  run  into  one  another,  coalesce  vrith 
other  branches,  gain  accessions  of  power,  onoe  more  burst  through  the 
deposits  of  gravel,  send  off  small  side  arms,  again  diminish  in  volume, 
and  so  go  through  the  whole  process  afresh.  Thus  there  is  an  unceasing 
struggle  between  the  glacial  torrents  and  the  masses  of  gravelly  dehri§^ 
giving  rise  to  an  incessantly  changing  network  of  iDterconnected 
channels.  One  day  a  river  branch  will  be  swollen  to  the  dimensions  of 
a  dangerous  river;  the  next  day  it  will  contract  to  the  compass  of 
an  insignificant  rivuloL  A  minute  often  suffices  to  cause  a  stoppage, 
a  division  of  the  curretit,  the  carving  out  of  a  new  bed.  Some  of  these 
gtreams  become  dammed  up  till  they  form  lakes,  which  overflow  and 
inundate  many  square  miles  of  the  adjacent  country.  Some  cut  out 
such  deep  channels  through  the  glacial  debris^  that  they  do  not  shift 
their  courses  for  many  years.  One  of  these  glacial  torrents,  therefore, 
often  presents  a  picture  of  an  extremely  complicated  network  of 
hundreds  of  branches,  enclosing  between  them  a  multitude  of  islands  of 
clay  and  eand,  which  are  equally  as  variable  as  the  rivers  themselves. 
It  may  be  accepted  as  an  invariable  law,  with  regard  to  the  glacial 
streams  of  Iceland,  that  they  never  empty  themselves  into  the  deep 
fjords.  In  all  cases  where  they  formerly  did  so,  the  fjords  have  beooma 
choked  with  sand,  gravel,  and  clays.  There  are,  however,  a  few  pi 
where  the  process  of  filliog  up  a  fjord  is  still  actively  going  on ; 
instance,  BorgarQord,  on  the  west  coast,  which  receives  the  (river 
Hvit^*  Although  this  stream  brings  down  a  relatively  small  quantitr-' 
of  glacial   clay,  nevertheless  during  tbe  lost  eight  hundred  or   nine 
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huBdred  years  it  has  levelled  up  the  Qord  to  such  an  extent  that, 
whereas  in  ancient  times  large  trading^sliipa  sailed  up  it  without 
diffioulty,  at  the  present  day  small  boata  can  only  get  up  at  the  timeB  of 
high  water. 

Aa  I  have  already  aaid,  where  the  interior  plateau  is  compoaed  of 
palagonitio  tuS"  and  breccia,  it  elopes  evenly  down  towards  the  sea — a 
cironmstance  which  is  not  without  its  effect  upon  the  directioa  of  the 
longest  and  greatest  rivers  of  the  island.  The  (Elfusa,  the  Thjonsi,  and 
the  Markarfljot,  all  streams  of  considerable  magnitude,  flow  down  the 
natural  slope  of  the  plateau  towards  the  south-west  and  the  aouth* 
The  Markarflj6t  divides  and  reunites  many  times  before  it  empties  itself 
into  the  sea,  thus  forming  the  largest  delta  (Landeyjar)  in  all  Iceland* 
The  Thjorsa,  125  miles  long,  is  the  longest  river  in  the  island.  On  the 
north  side  of  the  island  nearly  all  the  rivers  flow  due  north.  The  largest 
stream  on  that  side  is  the  Jokulsti,  which  enters  Axarfjord,  The  largest 
and  longest  glacier  streams  of  the  plateau  originate  at  altitudes  of  2000 
to  3000  feet,  these  being  the  limits  of  altitude  of  the  glaciers  themselves. 
But  although  the  rivers  of  Iceland  carry  down  relatively  heavy  floods  of 
water,  they  are  not  navigable ;  chiefly  by  reason  of  their  steep  fall,  their 
torrential  current,  their  tendency  to  spread  out  and  subdivide  into 
numerouB  branches  in  the  lowlaods. 

Waterfalls  are  tolerably  plentiful.  The  most  important  is  Dettifoss, 
in  the  Jokubsa.  The  river  plunges  down  a  fall  of  350  feet  vertical 
height  into  a  chasm  some  12  miles  long,  which  in  all  probability  was 
originally  a  volcanic  fissure.  Many  other  waterfalls,  some  of  them  high, 
some  of  them  picturesque,  some  of  them  uniting  both  characteristics,  exist 
in  different  parts  of  the  island.  The  best  known  are  Skogafoss  and 
GruUfoss  in  the  south,  Hengifoss  in  the  east,  and  Dynjandi  in  the  west. 
As  an  almost  invariable  rule,  the  larger  waterfalls  occur  in  places  where 
tuff  formations  are  overlain  by  basalt  or  dolerite;  the  upper  rocks, 
getting  ttndermindd,  break  off  and  topple  down. 

The  principal  petrological  constituents  of  Iceland  are  basalt  and 
palagonitio  breccias.  Compared  with  these  two  formations,  all  other 
varieties  of  ruck  are  excessively  poorly  represented.  Nearly  two- thirds 
of  the  entire  area  is  basalt ;  palagonitio  breccias  occupy  nearly  the 
whole  of  the  remaining  ooe-third.  The  palagonitio  breccias,  which  are 
of  younger  formation  than  the  basalt,  stretch  in  an  irregular  belt 
diagonally  across  the  island. 

The  north,  north-west,  and  east  coaeta  are  everywhere  modelled  on 
grand  proportions,  their  profiles  reaching  from  the  top  to  the  bottom  of 
the  basalt  formation,  in  the  same  way  as  in  the  Fs^roe  islands,  except 
that  the  outlines  are  mot^e  imposing-  The  mountaius  front  the  ocean 
like  Cyclopean  walls,  towering  up  in  some  places  to  more  than  3000 
feet  above  its  surface,  the  basalt  being  disposed  in  layers  one  above 
another  in  varying  degrees  of  thickness.     Not  that  they  are  universally 
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horizontal,  for  now  and  again  a  layer  is  wedged  in  between  tviro  othei 
in  ench  a  way  that  its  thickness  rapidly  decreases  the  farther  it  gO( 
inland  ;  and  after  a  very  short  distance  it  disappears  entirely,  ^whilst  i 
place  is  taken   by  another  layer.     A  few   small  deposits  of  tuff  and 
breccia  occur  interspersed  among  the  basalt.     Dykes  are  frequent ; 
of  them  pierce  down  through  the  entire  series  of  strata.      The 
formation  certainly  extends  to  a  total  thickness  of  at  least  10,000 
in  all  probability  to  a  good  deal  more.     So  far  as  is  kuown^  the  nnder- 
lying  sedimentary  rocks  do  not  crop  out  in  a  single  locality  throughoui 
the  whole  of  the  island  * 

Seen  fi-oiu  a  distance,  the  basalt  mountains  have  a  monotonous  an 
gloomy  appearance ;  but  a  closer  examination  reveals  tolerably  widft 
divergence  in  the  details.  Some  of  the  basalt  layers  are  close-grained  : 
others  are  coarse-grained  and  crystalline, — doleritic,  porphyritic,  eoori- 
aceous,  banded,  fimygdaloid;  the  last  containing  vesicular  cavities  more 
or  lees  filled  with  such  concretions  as  zeolites^  quartz,  oalcedony,  calc- 
spar,  and  so  forth.  In  some  districts  the  basalt  is  cleft  into  handsome 
columns ;  in  others,  into  sharp^edged  blocks  of  irregular  shape ;  in 
others  it  presents  a  lamella  ted  appearance.  There  are  certain  localities 
where  olivine  so  greatly  preponderates,  that  the  basalt  layers  seem 
to  consist  almost  entirely  of  this  mineral.  In  other  localities,  again 
— for  example,  in  Hrappsey  * — I  have  found  masses  of  almost  pure 
anorthite  embedded  in  the  basalt*  Iceland  spar  is  distributM  through  a 
network  of  crevices  in  the  basalt  at  HelguHtadir,  in  the  east  of  Iceland, 
and  at  Djupidalur,  in  the  west.f  Numerous  well-preserved  fossilized 
plants,  discovered  in  the  basalt  in  several  places  on  the  west  and  north- 
west of  the  island,  prove  that  the  baaalt  is  coeval  in  age  with  the 
Tertiary  period.  The  fossiliferous  layers  occur  about  midway  up  in  M 
the  vertical  faces  of  the  basalt,  so  far  as  they  are  visible  in  the  fjords  of  V 
the  north-west  peninsula.  I  have  there  traced  moat  of  them  through 
their  various  levels;  for,  although  originally  deposited  at  the  same 
horizontal  level,  they  have  subsequently  been  several  times  dislocated, 
and  now  exist  at  different  elevations  and  at  different  angles.  The  tree- 
stems  have  been  pressed  flat,  In  that  condition  they  are  called  by  the 
Icelanders  surtarhramlur ;  and  this  name  is  a  convenient  name  to  use  for 
the  whole  of  the  Icelandic  lignite  strata.  Hence  we  call  them  the 
**  Surtarbrand  formation."  This  formation  is  from  60  to  100  feet  thick, 
and  consists  of  diversely  coloured  strata  of  clay  and  tuff,  intercalated 
with  strata  of  lignite,  surtarbrand,  carbonaceous  slates,  etc.  Leaf  im- 
pressions occur  in  the  white  and  grey  claye,  somi^times  also  in  clay  pans 
of  a  reddish  or  greenish  colour*     Vegetable  fossils  are  best  preserved  at 


•  ••  G0olog:iHke  lagttagelier  paa  SurofellineB,**  p.  15. 

t  **£tnige  Betuorkungen  Uber  die  Funtlorto  de»  hlmdimiheu  DoppGlspathe*,*'  io 
Hiinmel  und  Erde,  iii.  pp.  182-187  (Berlin,  1991), 
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BrjamslaeltTJr,  Troll  atoinga,  and  other  localities  around  Stein  grim  sfjord. 
The  extensive  forests  which  formerly  grew  in  Iceland  seem  in  some 
districts  to  have  been  overwhelmed  by  pumice  ashes,  in  others  by 
currents  of  lava.  Pieces  of  the  stems  of  trees  are  occasionally  discovered 
in  the  scoriaceons  crust  of  the  lava.  Silioated  tree-trunks  are  not  at 
all  nnoomraon.*  At  the  period  when  the  stirtarbrand  and  lignite 
strata  were  deposited,  it  is  certain  there  were  many  marBbes  and  email 
lakes  scattered  over  the  surface  of  the  country ;  and  it  is  eqoally  certain 
that  there  were  several  rivers  of  pretty  large  size,  because  in  certain 
localitieB — Leirufjord,  for  instance — there  now  exist  oon si derable  forma- 
tions of  conglomeratea  intermixed  with  sand  and  rolled  gravel,  to  a 
thickness  of  more  than  3(^0  feet,  which,  it  is  reasonable  to  suppose,  owe 


FfiOH    TUK   KAtT   COAST   Or   lOCLAKO   IN    TEIK    AUTUMN. 

their  origin  to  some  Tertiary  3  iver.  From  the  existence  of  such  a  large 
river  in  such  a  place  in  the  Tertiary  period,  we  may  infer  that  the 
island  was  then  of  much  greater  extent  than  it  is  at  the  present  time. 
As  a  general  rule  the  basalt  layers  all  round  the  coast  have  a  slight 
inclination  inwards  towards  the  transTerse  belt  of  tuff.  The  chief 
local  exceptions  to  this  rnle  are  due  to  dislocations ;  this  is  especially 
true  of  the  north-west  peninsula*  wbioh  is  cleft  right  through  by  several 
semicircular  faults.     In  a  few  isoliated  places  the  basalt  mountains  are 


♦  "  SurtarbpETideiiB  geologiake  Forhold  i  det  nordveBtlige  laland,"  Geolog.  Fdren. 
F^fiandUnfjar,  sviii.  pp.  114-154  (8 tock holm,  I8D6).  In  this  pfiper  I  hafe  deacril>ed 
ever;  localitj  in  north-weBt  loGlftnd  id  which  iurtarbrand  ban  hitheirto  bren  dis- 
covered, and  givno  profilee,  maps,  eto.  The  well-kriown  pulaaoBtolegiBtf  Pfof.  A.  B- 
Nathoret,  of  Btookholtn,  haa  kindly  oons^nted  to  examine  and  identifj  mj  oultactionB 
uf  roBSilized  Icelandic  plante. 
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bnilt  up  of  horizontal  layers,  staiidlng  ont  like  a  horst^  or  npetanding 

table,  the  surrounding  country  haTing  subsided. 

The  tufif  formation,  whioh  extends  transreraely  acrosa  the  ialaiidi 
belongs  to  a  later  period  than  the  basalt.  The  appearance  and  oom- 
position  of  its  constituent  rockfi  differ  greatly  in  different  localities. 
The  prevalent  colours  are  various  Bhades  of  brown.  The  tuflf  ooours 
partly  in  masses  of  fine-grained  texture  and  yellowish- brown  oolour, 
partly  in  the  form  of  breccias.  The  fragments,  whioh  are  of  ^dely 
different  sizes,  consist  of  oompaot  basalt,  dolerite,  pumice,  sooriaoeoafl 
lava,  volcanic  **  bombs,"  or  large  round  stones  ejected  by  the  aoUTe 
volcanoes.  The  separate  fragments  are  vory  often  covered  ^with  a 
crust  of  tachylyte.  In  addition  to  these,  tachylyte  and  fine-grained 
palagonite  are  of  general  occurrence  everywhere  ;  in  fact,  they  fre- 
quently constitute  the  greater  portion  of  the  mountain  massea  The 
tuff  is  very  often  pierced  by  intrusive  dykes  and  many-branched  veins 
of  basalt.  Sometimes  the  tuff  is  arranged  in  layers ;  eometimea  not  a 
trace  of  regular  arrangement  can  be  discerned.  The  entire  formation 
appears  to  be  made  up  of  two  separate  divisions — one  older,  the  other 
younger;  and  in  many  places  the  two  varieties  of  rock  are  uncon- 
formable. This  is  the  case,  for  example,  at  (Elfus  and  at  Hafiiraey. 
In  the  desert  region  between  the  Skapta  and  the  Tungnil  (rivers),  I 
discovered  masses  of  tuff  1000  to  1300  feet  thick,  resting  upon  an  older 
deposit  of  ice-scoured  breccias.  I  am  inclined  to  think  that  theae 
more  recent  post-glacial  tuffis  are  pretty  widely  distributed  throughout 
the  interior  plateau. 

In  many  places  all  over  the  island,  in  both  the  basalt  and  the  tuff 
formations,  although  in  relatively  insignificant  proportions  as  compared 
with  them  both,  there  occur  small  beds  of  liparite.  It  exists  in  8m.aU 
intrusive  beds  nnd  dykes,  which,  being  of  a  lighter  colour,  contrast 
sharply  against  the  dark  basalt,  and  consequently  are  often  visible  a  long 
way  off.  All  over  Iceland  I  have  discovered  new  beds  of  this  rock  ;  but 
the  moat  extensive  bed,  covering  an  area  of  nearly  50  square  noiles, 
belongs  to  the  east  side  of  the  island,  between  Heradsfloi  and  Seydis- 
fjord.  The  liparites  vary  very  greatly  both  in  colour  and  la  strua- 
tnre ;  where  vertical  sections  are  exposed,  the  colouring  is  often  richly 
variegated.  Several  varieties  of  vitreous  rocks  closely  allied  to  the 
liparite,  most  frequently  pitch-stone,  generally  ocour  in  close  assooiation 
with  it.  A  large  proportion  of  the  liparites  have  been  metamorphoaed 
by  furaaroles.  The  places  where  such  changes  have  taken  placo 
offer  splendid  opportunities  to  study  the  chemical  disintegratiou  and 
decomposition   of  the  different   varieties  of  rooks  and  minerals.*     In 


*  I  have  doBoribed  the  eereral  oocurrijiiceB  of  liparite  in  numerous  papers  and 
aeocnmts  of  my  joiinieyi.  Some  ^pccimena  liare  been  examined  petrographioally  by  H. 
Biekitfum,  vtho  has  pubUahed  the  r^BulU  in  "  BeiUage  znt  Knimitm^  dur  ialtiadisohesi 
Liparite,"  lii  (Jeoiog.  Flirin,  Forhandl,  xiii.  (Stookbolm,  1891), 
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the  soutH-east  of  the  ialand — ^for  exAmple,  in  Breiddaliir,  L6n,  and 
Homa^ordur,  as  well  as  at  Mjifahlid  in  SiiEefellenes— I  disoovered 
granophyr  in  veina  and  intniHive  djkea  ia  the  basalt,  A  large  dyke 
of  thie  igneotis  stone,  overlain  with  basalt  and  interpenetrating  it  in  a 
large  Biimber  of  articulated  veina,  occurs  in  the  Slaufnidalur  at  Len, 
In  the  Bame  district,  on  each  side  of  the  Bay  of  Loo,  there  are  two 
large  and  imposing  peaks  of  gabbro,  capped  with  basalt  and  seamed 
with  veins  of  liparite  and  granophyr.  The  glacial  streams  which  flow 
from  the  glaciers  of  VatnajVikuU,  also  carry  rolled  pebbles  of  gabbro 
down  to  the  lowlands.  Possibly  there  are  mountain  masses  of  this 
rock  buried  under  the  nSves  of  VatnajoknlL 

In  a  single  locality  in  the  north  of  Iceland^  namely,  at  Tjornes  neaj 
Husavik,  I  have  met  with  extensive  beds  of  shelly  sand  belonging  to 
the  Eed  Crag  division  of  the  Pliocene  formation.  Its  situation  points 
to  a  level  of  the  sea  some  160  or  200  feet  higher  than  the  eitisting 
leveL  In  the  vicinity  there  exist  also  deposits  of  eurtarbrand,  but 
unfortunately  no  leaf-impressions  or  other  distinctive  fossil  remains  of 
plant-life.  The  fossils*  were  identified  in  1871  by  0.  A.  L*  Moroh, 
and,  according  to  Gwyn  Jeffrey,  there  are  several  American  species 
amongst  them* 

In  the  year  1865,  the  Swedish  geologist  Paijknll  called  attention  to 
the  fact  that  the  dolerites  of  Reykjavik  had  precisely  the  same  etruo 
ture  as  lava,  and  exhibited  plain  indications  of  glacial  scouring;  in 
other  words,  they  were  lava  which  had  been  ejected  dnring  or  prior 
to  the  Glacial  epoch.  In  my  later  journeys  I  ascertained  that  these 
doleritic  lavas  have  a  very  large  distribution  in  the  west  and  south  and 
north  of  Iceland.  They  are  more  especially  associated  with  the  districts 
which  are  built  up  of  palagonitio  breccias — that  is  to  say,  with  the 
localities  in  which  modern  lavas  are  so  common.  The  pre-Glacial 
volcanic  eruptions  obeyed  the  same  laws,  and  took  place  along  the 
same  system  of  architectonic  fissures,  as  the  recent  outbreaks*  The 
pre-Glacial  dolerites  are  mostly  found  underlying  the  great  outflows  of 
the  modem  lavas.  At  the  time  these  pr^Glacial  lava-beds  were  laid 
down,  the  country  had  pretty  much  the  same  essential  contours  that  it 
has  at  present.  They  often  rest  uneonformably  upon  the  basalt  and 
breccias.  Like  the  recent  outflows  of  lava^  they  issued  from  flssures  in 
the  earth,  along  which  chains  of  craters  were  formed,  and  in  some 
isolated  places  cones  of  lava«  But  all  these  older  craters  have  disap- 
peared, having  been  swept  away  by  the  glaciers  of  the  Glacial  epoch* 
I  only  know  of  a  single  locality  in  which  a  unique  specimen  of  a 
well-preserved    pre-Glacial    crater   still    remains,   and  that   is   on  the 

•  The  collections  of  ipecimenii  which  I  made  in  that  locftUty  are  not  yet  identifled. 
The  fbadla  which  I  collected  in  1884  are  preserved  in  the  museum  of  the  Academy  of 
Scienoet  at  Stockholm.  Thoao  which  I  gathered  when  with  Johnatmp,  in  187<i,  went 
to  the  Miaeralog^cal  Museum  of  Cop«nhagt-n. 
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summit  of  the  mountain  BMQall,  4020  feet  hlgli,  whioh  stands  south 
of  Myvatn.  The  glacial  atriations  on  the  side  of  the  moimtain  prove 
that  diirieg  the  Glacial  epoch  the  highest  portions,  together  ^th  the 
ancient  crater,  |>rojected  like  a  7iunaial\  or  island  of  bare  rock,  above 
the  inland  plain  of  ice.  Thus  the  dolerites  on  the  top  of  BI&Qall  hare 
preserved  their  en perficial  lava-like  structure  unchanged ;  whereas  the 
mountain  of  Sel Ian daf jail,  in  the  same  Immediate  neighbourhood^  risiiig 
to  a  height  of  only  3285  feet,  hae  been  scoured  by  the  Glacial  ice-  fl 

Pre*Glacial  lava-cones,  with  a  crater  opening  on  the  top,  exist  in 
many  parts  of  the  igland.  They  have  but  a  slight  inclination  of  two  or 
three  degrees,  and  closely  resemble  the  more  recent  lava-cones,  exeept 
that  their  superficial  cruBts  of  scorifo  have  i>een  scaled  off,  and  the 
oones  scoured  by  ioe.  In  very  many  places  these  pre-Glacial  lavas 
attain  to  a  thickness  of  from  300  to  600  feet,  and  even  more ;  and  in  S 
all  probability  they  are  as  widely  diatributod  as  the  recent  lava-streatns^  ^ 
Some  of  the  lai^r  volcanoes  of  Iceland — for  instance,  Eyja^allajokTill, 
(T3r«Bfaji>kall,  Sneafellsjokull — which  have  been  in  eruption  within  Iiis- 
toric  times,  were  also  active  prior  to  the  Glacial  epoch. 

In  many  places  of  the  west  and  the  south  I  have  discovered  largo 
deposits  of  pre-Glacial  conglomerates,  mingled  with  rolled  gravel  and 
sand,  which  seem  to  be  analogous  to  the  nagdfiuh  of  the  Alps,  In 
some  localities  they  appear  to  have  been  the  first  strata  laid  down  after 
the  excavation  of  the  valleys;  in  others  the  contour  of  the  ground  seems 
to  have  been  considerably  changed  since  that  period,  especially  by 
subsidence*  A  closer  investigation  will  probably  demonstrate  that 
these  conglomerate  strata  belong  to  different  epochs.  The  presence  of 
such'  large  quantities  of  rolled  gravel  points  in  all  probability  to  the 
action  of  rivers  with  a  powerful  current  existing  at  a  time  when  the 
precipitation  was  unusually  heavy.  Indioatiaos  of  a  period  of  heavy 
rainfall,  like  that  here  supposed  to  have  occurred  just  previous  to  the 
Glacial  epoch,  have  been  observed  in  other  countries — for  instanoe, 
Switzerland  and  America, 

During  the  Glacial  epoch  the  whole  of  Iceland  was  wrapped  with 
a  thick  sheet  of  inland  ice,  through  which  only  a  small  number  of  peaks 
projected  here  and  there  near  its  edges.  At  the  time  the  ioe-sheet  livas 
broadest  and  thickest,  there  can  be  little  doubt  that  the  jokUr  (ioe- 
moun tains)  of  the  interior  spread  out  their  arms  in  every  direction. 
The  lateral  and  terminal  moraines,  however,  which  still  remain  in  the 
valleys,  date  from  a  later  period,  after  the  ice  had  begun  to  retire*  The 
north-west  peninsula  was  in  all  probability  covered  by  a  separate  ice- 
sheet,  which  sent  nnmerous  smaller  glaciers  with  bare  ridges  between 
them  down  to  the  sea*  In  that  part  of  the  island  ancient  lateral  and 
terminal  moraines  are  much  commoner  than  in  the  main  part  of  Iceland. 
There,  too,  as  in  so  many  other  districts,  the  moraine  deposits  have  been 
greatly  altered  by  the  action  of  the  sea  in  the  course  of  its  advance  at 
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the  expense  of  the  land.  The  ioe-sheet  which  ooTered  the  interior 
plateau  during  the  Glacial  epoch  was  at  least  2500  feet  thick;  on  the 
Dorth-we«t  peninsula  it  was  1500  feet  thick.  Its  outward  slope,  like 
that  of  the  existing  ice-sheet  of  Greenland,  was  relatively  insignificant 
and  tolerahly  even.  From  VatnajokuU  to  the  north  coast  it  can  scarcely 
have  been  greater  than  if  37'. 

Glacial  scou rings  are  found  all  over  the  island,  on  every  variety  of 
rock  which  is  older  than  the  Glacial  epoch^^up  on  the  plateau,  down 
in  the  glens  and  valleys,  on  the  lowland  plaiiis.  I  have  measured  the 
direction  of  the  striations  in  more  than  two  hundred  places,  and  without 
exception  all  radiate  outwards  from  the  centre  of  the  island  towards  the 
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ooastB.*  In  several  localities  on  the  lowlands  I  have  observed  instances 
of  intersecting  striations.  From  thid  we  may  conclude  that  those 
districts  have  exj»erieuc©d  more  than  one  glaciation;  but  the  observa- 
tione  are  still  too  incomplete  to  wan^ant,  with  anything  like  safety,  the 
deduction  that  Iceland  has  been  visited  by  more  than  one  Glacial 
period.  The  broad  bays  of  Breidifjord  and  Faxai^i  were  both 
formed  prior  to  the  Glacial  epoch,  and  both  received  glaciers  from  the 
mountain  chain  which  traversed  the  peninsula  of  Snae  fell  sues  between 
them.  On  the  whole,  my  geological  investigations  jirove  that  the 
general  structure  and  contour-Hues  of  Iceland  were  in  all  respoots 
essentially  the  sarae  before  the  Gh^oial  epoch  that  they  are  to-day. 
The  disposition  of  the  strata  show  plainly  that  the  doleritic  pie-glaoial 


*  la  1801  I  pabUehed  in  Geogn  TUdkrip^  tl\,  plate  ii,,  a  toap  ehowitig  the  directioo 
of  the  glacial  atriutioDB ;  but  BiQOe  then  t  1ia?e  obseTYtd  »  great  number  of  other 
instances  in  differs  at  parts  of  the  ifitand. 
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lavas,  of  which  I  haTe  already  spoken,  are  not  of  Tertiary  age, 
were  ejeoted  and  laid  down  after  the  island  had  assumed    the    br 
general   characteristics  of  fomi  and  ap^iearance  that  it  now  has^  and' 
show  also  that  they  rest  unconformablj  ujxin  the  basalt  and  pala^oitie 
breccias.     South  of  Esja,  on  the  east  side  of  Faxafloi,  the  pre-Glacisl 
lava-streams  have  flowed  down  the  slope  from  the  plateau,  and  filled  up 
the  valleys  and  depressions  between  the  ranges  of  basalt  and  breccia 
The  same  thing  may  be  observed  in  the  Hnappadalur,  in  Snaefellsnes, 
the   Flokadalur,   and  several  other  districts.     Now  all  theae  doled ti^_ 
lavas  exhibit  iinmiatakable  evidences  of  glacial  scouring,  so  tliat  thegH 
must  be  older  and  anterior  to  the  Glacial  epoch,  and  the  depression!^ 
and  valleys  through  which  they  have  flowed  must  be  older  still. 

Hundreds  and  thousands  of  large  erratic  blocks  are  scattered  all  ovei^| 
Iceland;  but  they  aflford  no  data  of  a  reliable  character  for  determining 
the  distribution  and  movement  of  the  jiikler  of  the  Glacial  epoch,  for 
the  similarity  of  structure  common  to  the  mountain  rocks  thron^hoafc 
wide  regions  often  make  it  impossible  to  determine  the  original 
provenance  of  the  boiilders.  Nevertheless,  boulders  are  often  met  with 
which  have  a  different  petrological  composition  from  the  rocks  thej 
rest  upon ;  and  a  close  examination  of  the  local  conditions  freqiienth 
affords  pretty  safe  indications  lor  inferring  this  or  that  as  to  the 
movements  of  the  glaciers  during  the  Glacial  epoch. 

Signs  of  the  coast-line  having  receded  since  the  Glacial  epoch 
very  common  all  round  the  coasts  of  Iceland,  but  nowhere  are  they 
common  or  so  well  developed  as  in  the  north-western  peninsula.     Every 
part  of  the  cliff-bound  coast  bears  indications  of  pebbly  marine  terraces, 
coast-lines,  surf  beaches   marked   on   the  solid  rook.     In  many  places 
remains  of  shells  have  been  found,  sometimes  also  parts  of  the  skeletons 
of  whales  and  walruses,  as  well  as  ancient  drift-timber,  at  considerable 
distances  from  the   present   line  of  coast.     Bound   the   north-western 
peninsula  there  are  plain,  well-develoi>ed  coast-lines  or  raised  beaches, 
and  surf-beaches  at  two  distinct  levels^ — one  at  about  250  feet,  the  other 
at  about  half  that  height   above   the    present   eea-level.      The   aame 
phenomenon  of  a  double  beach  occurs  on  other  parts  of  the  coast.     The 
lower  of  the  two  is  visible   all  round  the  island;   the  upper  is  more 
seldom  present,  as  well  as  less  clearly  marked.     Caves,  hollowed  out 
by  the  surf  when  the  sea  was  at  a  permanently  higher  level  than  it  is 
now,  are  pretty  general  on  the  south  coast.    As  I  have  already  observed, 
towards  the  close  of  the  Glacial  epoch  the  lowlands  were  overflowed 
by  the  sea,  which   also   penetrated  some  distance   up  the  valleys   in 
many  places  on  the  north  and  east  of  the  island.     In  the  son th- west 
of  Iceland  there  exist  important  argillaoeouB  strata  containing  Toldia 
arcHca  and  other  arctic  bivalves  at  an  elevation  corresponding  to  the 
higher  of  the  two  ancient  sea-beaches  which  I  have  just  mentioned » 
Other  mounds  of  shells,  belonging  to  a  fauna  which  resembles  that  noir 
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existiiig  in  Iceland,  occur  at  elevations  answering  to  the  lower  of  the 
two  ancient  sea-heachee.  The  Bpecies  Saxicava  is  e8{)ecially  characteristic 
of  these  mounds  of  shells.  The  coast  has  been  steadily  and  oonatantly 
receding  ever  since  tbe  Glacial  epoch,  and  the  movement  appears  to  he 
still  going  on,  although  at  such  a  slow  rate  that  it  has  never  been 
actual} J  measnred,* 

At  the  present  time  the  joJcler  of  Iceland  cover  an  area  of  5170 
sqmare  miles.  Tbe  climate  of  the  island  is  peculiarly  suited  for  the 
development  of  large  glaciers,  the  atmosphere  being  raw  and  cold  and 
moist,  tbe  precipitation  plentiful,  and  the  amount  of  summer  warmth 
hut  small*  The  precipitation  is,  however,  very  different  in  different 
parts  of  the  island — for  instance,  in  Berufjord,  in  the  south-east,  the 
annual  rainfall  amounts  to  42|  inches;  at  Stykkisholm,  in  the  west, 
to  254  inches;  and  on  the  island  of  Grimsey,  off  the  north  coast,  to  16 
inches.  The  precipitation  is  consequently  heaviest  on  the  south-east 
coast,  and  it  is  in  that  quarter  of  Iceland  that  the  ice-clad  mountain 
mass  of  Yatnajokull  covers  such  a  vast  area  of  tbe  plateau.  In  the 
south  and  south-west  districts  the  weather  is  at  all  times  very  change- 
able and  stormy.  Snow  seldom  lies  long  in  winter  on  the  lowland 
plains*  Frost  and  thaw  alternate  several  times  in  the  course  of  a  single 
day.  Indeed,  it  often  happens  that  for  months  together  in  the  winter 
there  is  not  a  particle  of  snow  to  he  seen  on  the  lowlands  of  the  south. 
On  the  other  hand,  it  rains  very  frequently  ;  hut  whilst  it  rains  on  the 
lowlands,  it  is  often  at  the  same  instant  snowing  heavily  in  the  elevated 
interior  For  a  series  of  years  I  have  taken  ohservationa  at  Reykjavik 
of  the  number  of  days  during  which  the  ground  has  been  covered  with 
snow.  The  period  is  much  shorter  than  one  would  suppose.  In  the 
winter  of  1889-90,  snow  lay  on  the  ground  only  ninety-six  days;  in 
1890-91,  only  eighty-four  days;  in  1894-95,  not  more  than  fifty-six 
days*  In  the  north  of  the  island,  on  the  contrary,  snow  lies  for  a  very 
much  longer  period.  From  observations  made  on  the  coast,  it  would 
appear  that  the  climate  of  Iceland  is  typically  insular,  the  winters  being 
relatively  mild,  and  the  summers  cool.  Up  on  the  plateau  there  is 
unquestionably  a  much  greater  difference  between  the  winter  mean  and 
the  summer  mean;  but,  unfortunately,  we  possess  no  data  from  that 
region.  In  the  subjoined  table,  which  was  worked  out  at  the  Meteoro- 
logical Institute  in  Copenhagen,  I  give  observations  taken  at  only  one 
station  on  the  plateau,  namely  Modrudalur,  which  lies  at  an  elevation 
of  1 640  feet  above  the  sea.  As  a  single  glance  will  show,  the  temperature 
there  has  a  much  greater  range  than  at  ike  other  stations. 


•  '•  PoBt-glaciale  mariii©  AilejrlageT,  KyBtteirseser,  og  Stmndlinjer  i  Island/'  in 
Qtogr.  TidwkT.i  xi.  pp.  209-225,  with  a  mftp. 
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The  temperature  of  Iceland  varies  very  greatly  from  year  to  jenr, 
and  also  the  mean  of  the  separate  months^    For  instanoet  take  th©  month 
of  March  :  at  Stykkisholm  the  highest  mean  in  a  period  of  thirty-eight 
years  was  4*3^  C-  (39-7*'  Fahr.) ;  the  lowest  mean  in  the  same  period^ 
—  13*3**C.  (8*1^  Fahr).     This  excessive  variability  in  the  temperatTira 
exercises  great  influence,  not  only  upon  the  quantity  of  the  snow  'which 
falls,  but  also  npon  the  altitude  of  the  snow-line,  to  say  nothing  of  the 
injurions  effects  it  has  upon  the  food-supplies  of  the  people.     Th©  factor 
which  exercises  the  greatest  influence  of  all  upon  the  climate  is   w^ell 
known  to  be  the  Greenland  drift-ice.     When   the  ice  appears  off   the 
north   ooasti  th©  temperature  immediately   falls.     In   May  and    June, 
when  the  people  who  dwell  in  the  south  of  the  island  perceive   thai  it 
is  snowing  on  the  mountains,  they  at  once  take  it  as  a  sign  that  tho^_ 
dreaded  drift-ice  is  about  to  invest  the  north  coast.    During  the  nineteenth  ^M 
centaury  that  coast  has  been  free  from  ice  about  ooe  year  in  every  four  ^^ 
or  five.*      So  long   as   the   ioe  drifts  backwards   and   forwards    along 
the  coast,  th©  weather  continues  to   be  very  changeable  and  stormy; 
but  once  the  ice  gets  set  fast  to  the  land,  the  weather  becomes  more 
settled,  though  colder.     The  parts  of  the  coast  which  are  most  subject 
to  be  blocked  by  the  drift-ice  are  the  north  and  east  sides  of  the  north- 
west  peninsula  (county  of  Strandir),  and  Langanes  and  Melrakkasletta, 
at  the  north-east  comer  of  the  island.    The  effects  of  the  presence  of  the 
drift-ice  in  those  regions  are  manifested  both  in  the  greater  extension  of 
the  snow-wreaths  and  in  the  character  of  th©  vegetation.     Owing  to  the 
constant  coldness  of  the  springs  and  th©  rawness  of  the  summers,  v©geta- 
tion  is  extremely  stunted  and  poor. 
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♦  Vide  **Deii  griiolandaka  DnfiiitJii  viil  Island,"  in  Tmer,  pp.  145-1  GO  (Stock lioltn, 
1884).  This  paper  ooutainfl  all  tho  information  thtit  I  hare  be«n  able  to  collect  from 
Icelandic  aonrcefif  published  and  uiiptibliiilit^d,  about  the  drift  of  the  ioe  nl^ng  (be  oott«i 
of  led aod,  together  with  a  t»bl©  ahowing  ita  range  during  thu  diOeroBt  inotithe  mH 
through  tb€  nin*«ieenth  centurj.  I  have  a  series  of  important  notoa  drawn  from  the 
Icelandic  annala  of  different  o^^nturiea,  and  dealing  with  the  climatotogj  and  meloortH 
logical  coDditions  of  the  jsknd,  which  I  have  only  in  part  arranged  and  worked  up. 
Aa  yet  ncme  of  tbeve  re^ultfi  are  publiaheil. 
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Before  I  began  wiy  mv«3stigatioQfl,  there  existed  absolutely  no 
obaervfttioos  of  the  height  of  the  anow-llne  in  Iceland*  Accordingly  I 
made  it  ray  special  object  to  remedy  the  defect,  by  noting  the  Bnow-line 
in  various  districts,  as  well  as  the  limits  of  the  glaciers  and  their  periodical 
changes.  The  accnrate  determination  of  the  snow-line  in  Iceland  is  not 
at  all  easy,  owing  to  the  extreme  variability  in  the  climatic  conditions, 
I  h&TO  fonnd  it  convenient  to  discriminate  between  three  different 
boundary-lines  for  the  vertical  dejioeition  of  the  snow,  dejienJing  npon 
meteorological  and  orographical  conditions.  The  snow-line,  in  the 
ordinary  acoeptatton  of  the  term,  that  is,  the  boundary-line  marking  the 
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lowest  edge  of  the  snow  which  covers  the  mountains  peri>etuAl]y  in  one 
unbroken  sheet,  does  not  vary  much  from  year  to  year.  Below  that, 
however,  lies  a  belt  of  detached  patches  of  snow,  more^  or  less  closely 
paoked  together ;  these  never  thaw  entirely,  but  increase  and  decrease 
aooording  to  the  character  of  the  year.  Below  this  belt  again  stretches 
the  skirt  of  the  snowy  mantle  which  is  moat  ohangeable— scattered 
drifts  of  snow  which  are  relatively  dependent  upon  such  orographical 
conditions  as  altitude,  aspect,  and  bo  forth.  It  sometimes  happens,  that 
these  drifts  remain  without  melting  for  seveml  years,  if  they  are  years 
characterized  by  cold  and  moist  attnosjiheres  \  but  if  the  seasons  come  warm 
or  dry,  they  shrink  to  a  minimum  or  even  disappear  entirely.  I  have  only 
space  to  cite  a  single  exam])le.  On  the  east  side  of  Drangajiikull,  in  the 
No.  Y.— Mat,  1899.]  2  l 
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Qortli-weBt  pen  ID  aula,  tlie  snow -line  runs  at  1300  feet  above  tiea-level ; 
but  on  itfl  west  side  it  rang  at  2100  feet.  Oq  the  plateau  itself,  all  around 
tlie  base  of  the  same  mottntaiQ,  at  altitudes  uf  800  to  i:)00  feet,  there  are 
a  TAst  number  of  detached  Bnow-diiftB,  equal  to  an  aggregate  area  of  70 
or  80  scjuare  miles.  But  in  the  summer  of  1886  1  observed  niinierouii 
patohes  of  snow  at  an  even  lower  level,  and  in  sheltered  spots  quite  cloea^ 
down  on  the  edge  of  the  sea.  The  same  relative  phenomena  ocscor 
several  other  parts  of  the  isUnd.  The  next  table  (p.  499)  will  sho 
how  the  snow-line  varies  in  different  districts,  the  variadons  being 
principally  due  to  the  varying  amount  of  the  jjrecipitation. 

The  great  ice-mountains  of  Iceland  are  without  exception    closely 
assooiated  with  the  interior  plateau*     Ice-sheets  of  great  thickness  and 
with    an    undulating   surface,  and  fij-n  (ooarse,   balf-solidified    snow), 
with    a    gentle    inclination,    cover    extenaive    areas    on    the     highest 
parts  of  the  plateau.      Isolated  mountain  peaks  are  rare.     They  are 
mostly  ranged  near  the  edge  of  the  platetm,  and  very  offen  are  merely 
the  outstandinic  summits  of  the  underlying  rocks.     There  is  no  gravel 
visible  on  the  surface  of  these  snow-fields.     Gravel  only  appears  at  the 
ends  of  the  glaciers,  and  they  are  often  quite  black  with  it  and  with 
fragments  of  rock.      The  great  Icelandic  Jitkhr  have  a  quite   different 
appearance  from  the  fint  and  ice-massee  of  the  Alps,     They  resemble 
more  nearly  the  ty]>e  of  glacier  which  is  characteristic  of  the   polar 
regions.     Still,  in  some  places  along  the  borders  of  the  plateau  there 
are  smaller  glaciers  which  do  present  a  somewhat  similar  appearance 
to  the  Alpine  glaciers.     In   the  Alps  the  jirn  basins  are  only  of  small 
area,  but  the  glacier  strenms,  in  comparison  with  them,  extend  to  a 
relatively  enormous  length.     In  loeliind,  on  the  contrary,  the  ^rn  basins 
are  of  great  extent,  whilst  the  glacier  flows  are  short ;  but  at  the  same 
time  they  are  often  of  considerable  breadth,  so  that  their  resultant  area 
is  in  many  oases  large.     Several  of  the  glaciers  of  Yatnajokull  stretch 
over  an  enormouB  area.     For  instance,  Dyngjujykull  covers  155  square 
miles;  Skaptiirjiikull,   195;  BriiarK>kull,  196,  and  m  on.     These,  bow- 
ever,  far  exceed  all  other  Icelandic  glaciers  in  extent,  being  comparable 
to  some  of  the  Greenland  glaciers.     In  fact,  Vatnajukull  might  very 
well  be  regarded  as  a  relatively  small  instance  of  inland  ice-formation. 

I  have  already  stated  that  the  aggregate  area  of  {hejuklrr  of  Iceland 
amounts  to  no  less  than  3500  square  miles.  The  glaciers  of  Switzerland 
cover  an  aggregate  area  of  710  square  miles;  and  those  of  the  Alps 
throughout,  trom  the  one  end  to  the  other,  slightly  exceed  1160  square 
miles.  The  area  covered  by  glacial  ice  in  Norway  is  much  about  the 
same;  that  of  Sweden,  155  square  miles.  Thus  the  only  parts  of  the 
world  in  which  there  exist  glaciers  coiuparable  in  size  to  those  of 
Iceland  are  the  stupendous  masses  of  ice  in  the  jK>lar  regions.  In 
this  place  I  have  not  space  to  enter  upon  a  detailed  description  of 
the  individual  glaciers  of  Iceland,      I  can  only  refer  f^ir   particiLlars 
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to  my  longer  papers  on  the  subject/'  merely  giving  here  a  table  in 
which  the  more  galient  data  are  succinctly  reconied.!  Of  the  older 
pubHcationB  dealitjg  with  the  glaciers  of  Iceland,  the  must  complete, 
&»  well  as  the  most  accurate,  is  the  paper  by  Sveion  Piilason,  written 
in  the  year  1794. 
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♦  See  "blanda  Jokler  \  Fortid  og  Notid/*  in  Geogr.  Ti^hrifU  li.  pp.  111-14G, 
beaidea  acoonntB  of  my  BBTeial  jonmeya  in  the  aarne  periodicaL  and  in  the  loelara^Hd 
journal  Jiuiinn'.  My  obAervatiunB  oq  the  changes  which  loeJi^ndic  gladers  uodergo 
have  been  worked  up  by  M.  Cb.  Eabot»  in  a  paper  eo titled  ^'  Les  Yariatiiuu  de  LongULmi' 
dea  OlacierB  dauB  lea  Begione  Arctlques  et  Borealea/  id  Archttm^  d«9  Sdenoet  PhyBtque* 
ft  Naiureile*^  vol.  iii,  (Geneva,  1897).  Compare  also  the  same  author'g  "Lea  Volcaofl 
et  lea  OlacierB  d'lslande  d'api^B  les  EzploratioOB  de  M.  TboroddBen/'  in  Noutelh$ 
Odbgraphiqueg,  1894,  pp.  07-103,  119-122. 

t  I  published  a  similar  table  in  Gtogr.  TidaMJi^  1891,  and  in  Pelermanm  MittMl- 
ungen^  1892.  But  siut?e  thoae  dates  I  have  examined  a  great  number  of  additional 
glaciers,  especially  in  the  BQQth-west  and  north  of  the  ibland,  ao  tliat  tbe  table  which 
imosediately  follows  is  more  complete  than  the  former  ooea.  For  one  thing,  the 
number  of  glaciers,  from  which  the  data  are  drawn,  has  increasetl  from  seventy  to  one 
hundred  and  twelre. 

2  L  2 
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Sometimes  the  volcanoes  whicli  are  buiied  tinderneatb  the  gla 
break  out  into  eruption,  bursting  and  melting  the  glacier  above 
and  giving  rise  to  what  is  known  as  a  '\jokd  flow/*  or  in  Icelandic 
jol'ulMaup,  a  phenomenon  peculiar  to  Iceland.     When  this  happeDS,  the 
broad  beds  of  sand  which  He  at  the  foot  of  the  jdkler  are  inundated  by 
a  foaming  flood  of  turbid  water,  with  large  fragments  of  ice  tofising  on 
its  surface.     And  as  the  ice  and  the  flood  both  carry  with  them  in- 
conceivable  quantities   of   gravel   and   pieces  of  ruptured   rock,    these 
cataatrophes  sometimes  cause  serious  alterations  in  the  contour  relations 
of  the  surrounding  countr3%    The  volcano  Katla  has  oooasioned  probably 
as  great  changes  as  any  in  Iceland  in  precisely  this  way;  haviug  com- 
pletely filled  up  the  fjord  in  the  course  of  time,  and  very  materiallj 
changed  the  ooast-line.     When  this  mountain  was  in  eruption  on  Maj 
11,  1721,  such  an  euormoua  number  of  fragments  of  ice  were  shot  out 
over  the  sea,  that  it  was  not  posaible  to  see  across  the  floating  ice»fielj{ 
even  from  the  summits  of  the  highest  mountains  in  the  neighbour hoodj 
The  biggest  of  the  ejected  bergs  grounded  3J^  miles  from  land,  at  a  spot 
where  the  sea  was  420  to  500  feet   deep.     At  Hofdabrekkufjall 
eruptive  torrent  was  350  feet  deep,  and  at  Hjorleifebofdi,  a  rocky  pinuacl 
126  feet  high  was  swept  bodily  away.     During  the  outbreak  of  1755 
ridge  of  gravel  and  ioe»  12  miles  long  and  130  feet  high,  was  left  rigl 
across  the  Myrdalssandur*     (^Era^fajukuU,  which  is  sheathed  throngl: 
put  in  ice,  has  been  in  eruption  several  times.     The  most  destractii 
outbreak  occurred  in  the  year  1350,   when  in  the  course  of  a    singl^ 
morning  two  parishes,  embracing  forty  farm-steads,  and  two  marLsea  and 
their  buildings,  perished  in  a  jokel  flow.     In  the  nineteenth  centnr 
jokel   flows  have  been  frequent  from   SkeidararjokuU ;    they  pr 
in  all  probability,  from  a  volcano  which  lies  buried  under  the  snows  < 
Yatnajokull.     Minor  jokel  flows  are  also  pretty  common,   cauBed    by 
dammed-up  rivers  and  small  lakes  in  the  glaciers  periodically  bursting 
their  icy  barriers,  and  inundating  the  lowlands. 

Iceland  ranks  amongst  the  countries  in  which  volcanic  energy 
most  active,  and  the  activity  manifesto  itself  under  conditions  -whick^ 
are  especially  interesting  to  geologists.  For  this  reason,  I  made  the 
investigation  of  the  volcanoes  an  object  of  careful  study  throughout 
all  ray  journeys.  I  have  had  the  good  fortune  to  visit  every  volcano 
in  the  island.  Of  these  the  greater  part  were  previously  unknown 
to  geologists.  I  have  drawn  maps  of  most  of  them,  but  only  a  few^J 
of  my  maps  are  as  yet  pitblished.  In  the  relatively  rich  histonJH 
literature  which  Iceland  possesses,  we  are  fortunate  enough  to  have 
numerous  records  of  volcanic  outbreaks  in  the  island  in  both  ancient 
and  modern  times.  Mo»t  of  these  records  exist  in  manuscripts  preserved 
in  the  public  libraries  in  Benmark  and  iGeland,  and  in  private  oolle 
tions ;  but  only  a  very  few  of  them  are  as  yet  printed.  All  these  aocount 
I  compiled  before  beginning  my  exploring  journeys,  and  digested  them 
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into  a  book  in  which  I  related  the  history  of  the  Icelandic  volcanoes,* 
Some  day  I  hope  to  publish  the  original  sourceB  in  crtemo^  having  taken 
accurate  copies  of  them.  To  describe  all  the  volcanoes  of  Iceland,  and 
relate  their  every  eruption,  in  this  present  paper,  would  spin  it  out  to 
an  inordinate  length.  I  must  confine  myself,  therefore^  to  a  brief  general 
survey  I  referring  for  further  particulars  to  my  other  publi  cations,  t 

The  lava-fields  oT  Iceland,  which  have  flowed  out  since  th©  Glacial 
epoch*  cover  an  area  of  +500  to  5500  square  miles,  and  lie  scattered  in 
vast  expanses  around  the  volcanoes  from  which  they  have  issued.    Most 


CLim  AT   THK   COAST   Or   WtAOI,  KOHTH   ICELAND  (BAflALT). 

of  them  are  the  result,  not  of  one,  but  ol  several  volcanic  eruptions 
occurring  at  different  periods;  but  the  major  part  are  traceable  to 
pre-historic  outbreaks.      The  most  eictensive  lava-field  in  the  island. 


♦  '  Of enigt  orer  de  ialELiidske  VolcanerB  Historie.  Avec  on  te^tom^  en  fran^iiia  ' 
(Copenbageu,  1882),  3vo,  170  pp.  There  is  a  mnp  api>etided  to  tlie  Tolumt*.  Extracts  from 
ihiA  book  were  printed  in  the  Gedtxjical  Magaiine,  decade  ii,  vol.  tu.  No.  10,  October^ 
1880,  pp.  458-407 ;  also  in  the  Report  of  the  Sujithaonkn  Institute,  Wi\ahiogtoa,  1886, 
47  pp.,  aa  w^li  as  in  Gajo^  lii.,  18S3,  pp.  464-470. 

t  The  Yolcanoea  of  Icelnnd  arc  described  in  most  of  tlie  accounts  of  ray  jotimefs 
tbroagh  the  oonntrjf  and  in  the  geologiciil  papers  which  have  been  ai ready  cited,  See 
more  eapecinlly  the  artiolee,  **  Vulkaner  i  det  Dordugtlige  Inland  "  and  •*  Ynloaner 
paa  Beykjanea."  Bosideti  thes^e,  I  haye  written  a  little  bojk,  entitled  ^Vnloaner  og 
Jordflkjielv  paa  Island '  (Copenhagen,  181)7),  with  21  diagrams  and  0  maps;  alao  **  Nogle 
Bemerkninger  om  ielandske  Vnlkaner  og  L&Taatr5mme/*  in   Geogr.  Tidskri/tt  xiii. 

pp,  HO-ina 
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(MMakraun,  which  lies  on  the  plateau  northof  VatnajokuU,  at  an  alti- 
tude ranging  frum  1600  to  3500  feet  above  sea-level,  has  an  area  of  1300 
square  milee,  or  counting  in  all  its  branches,  and  all  the  Bmaller  layi* 
streams  associated  with  it,  its  aggregate  area  runs  to  1 700  square  miles. 
It  owes  its  existence  to  innumerable  outbreaks  from  more  than  twentj 
volcanoes,  the  largest  of  them  being  Askja,  The  cubic  capacity  of  the 
body  of  lava  which  iu  this  one  place  has  been  ejected  from  the  bowels 
of  the  Earth,  amouutfi  to  a  solid  cube  each  of  wh«jse  sides  would  ttieasui^ 
about  50  miles.  The  next  largest  lava-field  in  the  island  has  orig^inated 
from  several  craters  of  cK^asiderable  size  around  Fiskivotn,  west  of 
Vatiuy6kull ;  it  stretches  right  down  to  the  south  coast  at  Ejrarbakkt, 
and  covers  an  area  uf  770  square  miles.  The  lava-streams  in  the  peninsuU 
of  Beykjanes  cover  730  square  miles. 

The  ejecta  of  the  Icelandic  volcanoes  that  have  been  in  eruption  since 
the  Glacial  epoch  have  been  partly  liparitic  lavas,  partly  basaltic  lavas. 
The  eniptions  of  liparite  have,  however,  been  relatively  few,  and  lK)th 
their  area  and  their  volume  are  in  significant  when  comjjared  with  the 
area  and  volume  of  the  basaltic  lavas.  The  vast  deserts  of  lava,  aahes, 
and  ftoorifc,  which  form  such  a  characteristic  feature  of  the  island,  eonsid 
exclusively  of  basaltic  lavas.  Previous  to  the  year  1889,  only  one  solitar 
liparitic  lava-stream  of  age  subeaquent  to  the  Glacial  epoch  was  known  I 
in  Iceland,  namely,  Hrafntinnuhraun ;  but  in  that  year  I  had  the  good 
fortune  to  disoover  three  new  lava-fields,  of  a  very  interesting  character,, 
north  of  TorfajoknlL*  Seen  from  a  distance,  they  look  like  ^gantid 
mounds  of  cnal,  for  their  surface  is  coated  with  obsidian.  The  liparitiij 
lavas,  with  their  heavy  blend  of  salicic  acid,  flow  in  a  much  den^s 
stream  than  the  basaltic  lavas.  Consequently  the  currents  of  the 
present  a  marked  superficial  difference.  The  Uparite  currents  are  very 
deep  relatively  to  their  length,  and  have  an  extremely  uneven  superficies. 
Their  salient  details  are  exhibited  in  four  typical  instances  in  the  Bub- 
joinetl  table : — 


Locality. 

Ai*i, 
iK|inn 
mllM. 

iQ 

rroportkvd 

Hrftfntinmihraiin ..,         ...         , 

DMma<ialahrauu », 

Laugahraun          .♦.         ...         , 

10 

65 

50 

65 

165 

G9'7fl 
69*81 
6272 
68  27 

The  great  mass  of  these  four  lava-outflows  consists  of  a  light  v^ttA 
rock,  covered  by  a  thick  coating  of  obsidian,  whilst  the  top  or  fiuper&c 


♦  **0m  iiogU'  poatglacmlei  tiparitlske  Lava«troiiime  i  Iiland/'   in   Geolog, ,_ 

Fdrhamfl,  xiii.  pp.  60*J-a2().  1891 ;  and  see  aleo  li.  liackatrom,  "  Beitiagc  zur  KetmtnL 
*Jei  luliiridUcJieTi  Lipiirit**/'  »7».,  pp.  *j37-682. 
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layer  is  generally  a  grejisb  white  pumice.  There  arc  also  many 
extremely  beautiful  transitional  forrn^  between  theae  several  constituents. 
The  predominating  grey  roek  is  streaked  with  veins  and  bands,  which 
a  wee  J)  np  and  down  in  wide  loops  and  coils.  Along  the  lines  of  these 
veins  the  rock  can  be  easily  cleft  into  thin  filates.  In  prehistorio  timew 
the  iiparite  monntaiDs  of  Iceland  seem  to  have  been  the  scene  of  several 
eruptions  of  the  game  pecnliar  character  as  the  eruptions  which  Jimghuhn 
describes  as  occurring  in  the  trachyte  mountains  of  Java;  for  instancCi 
the  outbreak  of  Galnngnng  in  1823.  Vast  outflows  of  half-melted  and 
unmelted  masses  of  Iiparite,  poured  out  from  cauldron-shajied  depreseione. 
stretch  down  into  the  lowlands.  Examples  may  be  seen  in  the  Borgar- 
fjtjrdur,  in  the  east,  at  I>ra|iiihlidarfjall,  in  the  west;  but  in  the  moat 
pronounced  form,  in  LodmundarQord,  on  the  east  coast.  In  a  few  solitary 
cases,  lijjaritic  pnmice  has  been  ejected  by  baaalt  volcanoes  ■  for  instance, 
by  Hufcf elkjokull,  CEra?fajukull,  and  Askja.  Fragments  of  granophyr 
were  discharged  by  the  crater  Viti  near  Myvatn  on  May  17,  1724. 

The  basalt  volcanoes  of  Iceland  may  be  grouped  under  three  typical 
forms— cone-shaped  volcanoes,  lava-cones,  and  chains  of  craters ;  the  laat 
being  by  far  the  commonest.  Of  the  107  volcanoes  which  I  examined 
in  the  course  of  my  journeys,  eight  were  built  up  of  alternate  lajers 
of  lava  and  ashes  (the  typical  form  of  Vesuvius),  sixteen  were  lava-cones 
(the  form  of  which  Mauna-Loa  is  typical) ;  but  tlie  crater-chains  numbered 
not  less  than  eighty-three.  And  this  includes  only  the  chains  of  larger 
volcanoes,  in  which  many  of  the  separate  craters  have  been  the  scenes  of 
violent  eruptions.  In  addition  to  theee,  there  are  numerous  chains  of 
smaller  volcanic  vents  and  fumeroles.  It  is  a  well-established  law 
of  volcanic  activity  in  general,  that  all  volcanoes  have  been  thrast  up 
along  the  great  Structural  lines  of  fracture  on  the  crust  of  the  Earth. 
This  law  holds  it>r  the  most  part  in  Iceland.  It  wus  long  ago  observed 
that  the  volcanoes  in  the  south  of  the  island  are  grouped  along  lines 
which  stretch  from  the  south-west  to  the  north-east ;  and  it  was  believed 
that  they  only  exist  where  the  substratum  consists  of  tuff  and  breooiaa* 
It  is  a  fact  that  volcanoes  are  most  prevalent  in  districts  In  which 
breccias  predominate;  nevertheless  that  is  not  exclusively  the  caae. 
During  the  course  of  my  journey  in  1890,  I  discovered  on  Sna^fellanea, 
and  around  the  Bay  of  Faxa^  a  number  of  volcanoes  which  had  forced 
themselves  up  through  the  hasalt,  alongside  open  fissures,  and  in  con- 
junction with  hot  si>ring8,  in  a  regular  semicircle  all  round  the  bay. 
In  the  middle  of  the  island,  the  greater  number  of  volcanoes  stand,  as 
I  have  already  said,  on  a  tuff  foundation.  In  the  south  they  stretch  in 
lines  from  the  south-west  to  the  north-east ;  on  the  north  side  in  chains 
running  from  north  to  south.  Thus,  taking  them  altogether,  they  form 
a  sort  of  curve,  going  obliquely  right  across  the  island.  The  whole  of 
the  tuff  formation  is  an  area  of  subsidence.  Ita  many  fissures  were 
seats  of  great  activity  long  before  the  Glacial  epoch,  and  the  activity 
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has  coBtioued  right  down  to  the  present  daj.     So  far  as  is  knows, 
twenty -five  volcanoes  have  been  in  eraption  within  historic  timea. 

Large  cone-shaped  voloanijes,  built  np  of  alternate  lajors  of  ashes, 
fiOoriiD,  and  lava,  and  resembling  in  external  fomi  the  i^ell-known 
Italian  volcanoes  of  Vesnviiifl  and  Etna,  are,  as  I  have  remarked,  not 
particularly  common  in  Iceland.  Their  general  appearance  ie  sufficiently- 
familiar,  resembling  a  truncated  cone  with  a  crater  at  the  top,  and  often 
with  several  smaller  lateral  craters.  The  pitch  or  angle  of  inclination 
of  the  cone  depends  upon  the  materials  out  of  wbich  it  is  built  up.  In 
Iceland  volcanoes  c»f  this  class  rise  at  an  angle  of  from  8°  to  1 5^  near 
their  btise,  and  shoot  up  at  from  20^  to  35^  near  tbeir  top.  Most  of 
them  are  lofty,  and  eouseqnently  are  covered  with  glaciers ;  for  instanoe, 
(Erffifajcikull  (6425  feet),  Eyjafjallajokull  (5595  feet),  and  SnaefellBJokull 
(4710  feet).  Hekla  (5110  feet)  is  also  built  up  of  alternate  layers  of 
lava  and  tuff,  but  it  is  not  cone-shaped.  Its  shape  oon forma  to  an 
elliptical  ridge,  cleft  down  its  major  axis,  and  studded  with  a  chain 
of  craters  along  the  line  of  cleavage.  It  is  thus  an  intermediate 
form  between  the  cone-shaped  volcano  and  the  chain  of  craters.  The 
largest  volcano  in  Icelaad,  Dyngjufjtill,*  with  the  gigantic  crater  of 
Askja,  some  25  square  miles  in  area,  is  likewise  an  intermediate  form. 
The  mttuntain  walls  which  encircle  Askja,  and  rise  to  an  absolute  alti- 
tude of  4G00  feet,  and  a  relative  altitude  of  300U  feet,  are  couBtituted  of 
ancient  and  modem  lavas  and  tuffs ;  and  the  multitude  of  crater-chains 
which  line  the  fissures  do  not  radiate  outwards  from  the  centre  of  tl 
volctino,  but  cross  them  irregularly  in  all  directions. 

Lava-cones,  that  is,  volcanoes  with  a  slight  angle  of  inclination, 
built  up  entirely  of  lava,  are,  on  the  other  hand,  very  common  all  over 
the  island.  Strange  to  say,  the  older  gecdogists  who  have  written  abont 
Iceland  do  not  appear  to  have  s]tecially  observed  this  general  type  of 
volcano.  These  lava-cones,  which  range  in  size  from  mere  hillocks  to 
the  largest  mouutains  in  the  island,  are  distinguishable  from  the  country 
aurroundiug  them,  in  that  they  resemble  a  shield  with  its  convex  side 
uppermost;  but,  as  compared  with  their  es;tont,  their  altitude  is  re- 
latively  low.  One  well-known  example  of  this  type  is  Skjaldbreid^  a 
beautifully  formed  '*  dome,**  which  overlooks  the  heights  behind  the 
historically  famous  Thingvellir ;  it  is  like  a  broad  shield,  emblazoned 
with  patches  of  white  snow*  The  angle  of  inclination  on  these  Java- 
cones  is  pretty  uniform,  seldom  exceeding  7^  or  8°,  more  frequently  less, 
often  only  l'^  or  2"*,  and  being  at  the  top  but  very  little  steeper  than 
near  the  base.  Their  slopes  are  cased  in  sheets  of  granulated  lava,  and 
large  caves  and  tunnels  are  very  common  in  the  mountain-sides.  The 
cones  generally  staod  upon  a  base  of  vast  circumference,  and  sotnetimi 
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*  "YulkaDe  im  aordoBtUcbeu  lalftDd,"  in  MUteilnttrfen  tl  L-k,  ffeogmpft 
iohafl  in  rfrw,  1891,  pp.  117-145  and  215-288. 
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run  up  to  a  considerable  height,  the  top  being  broken  by  a  circular  or 
elliptical  depression,  or  mouth,  of  large  diameter. 

Examination  of  the  bottom  of  these  craters  proves  them  to  have 
been  at  on©  period  lakes  of  molten,  liqiiui  lava  (like  Kilaiiea),  the  surface 
of  which  haa  now  swollen  upwards,  now  sunk,  and  sometimes  they 
have  overflowed,  pouring  vast  currents  of  lava  down  the  mountain- 
sides  to  a  great  distance  into  the  valleys  and  dales.  Sometimes  again, 
after  the  lake  surface  haa  cooled  and  set,  portions  of  it  have  been  melted 
again  by  the  underlying  heat.  Thus  fresh  outbreaka  have  occurred, 
giving  origin  to  smaller  cauldron-shaped  funnels,  which  in  many  cases 
go  down  to  a  great  depth.  The  coniniiig  walla  of  the  subsidenoe 
(crater)  are  mostly  cleft  by  rings  of  concentric  fissures,  so  that  they  go 
down  from  the  lip  to  the  bottom  of  the  crater,  as  it  were,  in  a  series  of 
steps.  In  some  cases  the  crater  is  completely  filled  with  lava,  and  the 
only  indication  of  its  circumference  is  a  ring  of  small  lava- pinnacles. 
The  immense  lava  waste  of  Odtidahraun  has  been  mainly  formed  by 
eruptions  from  this  class  of  volcanoes.  The  subjoined  table  willj  I  hope, 
give  some  additional  facts  about  these  lava-conesL 
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The  most  general  form  of  volcanic  furmation  in  Iceland  is  that  of 
a  chain  of  craters  closely  following  the  natnral  fissures  of  the  ground^ 
and  being  associated  with  them  throughout  their  entire  length*  The 
separate  craters  are  mostly  low,  seldom  exceeding  350  feet  in  height, 
and  are  com|j08ed  of  loose  scorite  of  a  dark  or  brick -red  colour.  The 
cones  generally  slope  at  an  angle  of  from  20^  to  35°,  though  the  incEna- 
tion  is  determined  by  the  size  of  the  fragments  of  ejected  material.  In 
some  cases  the  crater  gets  choked  with  viscous  lava;  then  the  ctme 
is  wont  to  be  very  6teei>,  cccaaionally  as  much  as  40^  to  50^.  The 
grouping  of  the  sei^arate  craters  that  belong  to  one  linked  system  i& 
apt  to  be  extremely  irregular  and  complicated,  A  slight  change  in  the 
fissure  causes  the  actual  point  of  outflow  to  shift  further  on,  and  in 
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ibis  way  there  origiiiates  a  snccessioci  of  ci^ter  ringB  mtensecting  out 
&DOtber.  Then,  again^  there  are  several  rents  on  the  circomferencse  of 
one  and  the  same  oone;  and  sometimes  a  number  of  crater  ring9  lie 
ooncentrioaUjf  one  inside  the  other.  The  crater  chains  often  extend 
to  a  great  length.     Several  of  those  on  the  peninsnla  of  Be jk janes  arc 

3  to  10  miles  long;  but  the  longest  in  which  there  has  been  volcanic 
activity  within  historic  times  is  that  at  Laki^  where  there  were 
eruptions  in  1783.  That  chain  is  nearly  20  miles  long«  and  contains 
about  one  hundred  craters.  On  the  other  hand,  others  of  these  crater 
chains  are  on  an  extremely  small  scale.  For  instance,  south  of  the 
large  crater,  Ketil  Dyngja,  in  Odadahrann,  I  discovered  a  Xiillipntian 
volcano,  or  rather  twelve  craters,  of  which  the  largest  bad  a  diameter 
of  3  feet  4  inches — the  others  being  only  5  io  6  inches  across — and  all 
ranged  alongside  a  fissnre  that  was  not  more  than  35  feet   long  and 

4  to  5  inches  wide.  .Vnd  yet  these  miniature  volcanoes  had  hnrled 
lumps  of  lava  to  a  distanoe  of  1 5  or  20  yards.  There  are  also  several 
places  where  the  lava  has  welled  up  out  uf  fissures  without  any  visible 
crater.  Such  fiseuree  are  generally  small.  Nevertheless*  some  few 
are  exceptionallT  large;  for  example,  Eldgjti,  north  of  MyrdalsjoknU, 
which,  as  I  have  already  stated,  is  nearly  20  miles  long,  and  has  ejected 
sufficient  lava  to  cover  at*  area  of  some  270  square  miles. 

Here  und  there  in  diflTerent  parts  of  the  island  one  oomes  across 
cauldron-shaped  depressi^jna  (nmnr)  in  the  surface,  which  have  been 
produced  by  an  instantaneous  volcanic  explosion.  Oue  of  the  beat- 
known  instances  of  these  ** explosive"  craters  is  Viti,  on  the  side 
Mount  Krafla,  north  of  31y  vatu-  The  circular  depression  was  form* 
by  a  quite  sudden  outburst  on  May  n»  1724.  The  eruption  only  lasted 
a  short  time,  though  long  enongh  to  start  several  other  volcanoes  in 
the  neighbourhood.  It  was  accompanied  by  a  heavy  emission  of  steam, 
but  the  only  volcanic  €J<rta  were  ashes  and  stones.  The  same  orater^J 
which  has  a  diameter  of  1030  feet,  changed  in  1752  ioto  a  ^"ell  of 
boiling  mud,  and  began  tc>  send  forth  oolumns  of  thick  smoke  and  xniid< 
This  went  on  until  the  year  1840,  and  then  it  became  converted  into  a 
greenish -col  on  red  quiescent  lake.  A  crater  of  a  similar  character  was 
formed  in  the  side  <jf  Aakja  through  a  violent  outburst  on  March  29, 
1875.  Although  meaeuring  but  290  feet  in  diameter,  it  shot  out  such 
enormous  quantities  of  lipariti^*  pumice  that  they  covered  a  surface  of 
nearly  2000  square  miles  in  the  east  of  the  island,  and  the  volcanic 
dust  was  blown  all  the  way  to  Norway  and  Sweden.  The  year  after 
the  outbreak  the  crater  was  full  of  steam,  but  when  I  visited  it  in 
1884,  the  only  sign  of  activity  was  the  bubbling  and  boiling  of  ih» 
bluish-green  clay  at  the  bottom  of  the  crater.  In  all  i^robability  this 
too  will,  in  the  cour*je  of  time,  be  converted  into  a  little  i^eaceful  lake. 

Occasionally  there  have  been  volcanic  eruptions  in  the  sea  off  the 
coasts  of  Iceland,  principally  off  Beykjanes.     The  volcanic  disturbanoe 
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was  most  active  tbere  during  the  thirteenth  century,  five  or  six  erup- 
tions being  on  record  from  that  period.  Several  times  Booriaoeoiia 
islands  were  formed,  bnt  they  speedily  disappeared  again.  Over  against 
Tjumes  in  the  north,  submarine  volcanoes  have  been  in  activity  at 
intervals,  but  more  noticeably  since  1868.  A  map  by  Johannes  Ruysch, 
<jf  the  year  1507,  shows  an  island  between  Iceland  and  Greenland,  and 
underneath  it  is  this  inscription:  *' Insula  haec  anno  1456  fuit  totaliter 
combusta/* 

The  surface  of  the  lava-fields  of  Iceland  present  anything  but  a 
uniform  appearance.  Some  are  very  uneven,  consisting  of  innumerable 
fragments  of  lava  and  scoriiei  porous,  brittle^  and  with  a  clear  metal- 
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Uq  ring,  the  separate  mounds  of  lava  being  heaped  together  in  the 
most  extraordinary  fashion.  These  lava-streams,  which  the  Icelanders 
oall  fipalhraun,  are  relatively  narrow  with  high  edges,  looking,  when 
viewed  from  a  distance,  like  fences  or  ridges  on  flat  land,  A  lava- 
current  of  this  description  is  very  difficult  to  cross.  The  fragments  of 
lava  are  so  loosely  stacked  together  that  the  least  touch  disturbs  their 
equilibrium*  Another  variety  of  surface,  called  hUuhraun,  consists 
of  immense  sheets  of  lava.  This  is  the  characteristic  form  of  the 
largest  lava- ti elds.  Sometimes  they  are  quite  level,  but  more  frequently 
they  are  broken  and  cracked  in  numerous  directions.  Innumerable 
twisted  and  tangled  **  ropes'*  of  lava  undulate  in  long  curves  up  and 
down  the  wave-like  surface  of  the  vihcotis  lava.     Most  of  the  lava- fields 
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of  tbiB  olaas  hare  originally  been  level,  but  nj»on  oooliii^  down  thej 
h^re  ct&cked  and  ruptured,  and  large  Bections  of  them  ha^e  eubeided; 
ao  that  tbe  surface  bad  thus  become  uneven  and  diverslEed  by  innn- 
nierable  amall  ridgeu^  mounds,  circular  deprefimond,  and  thoiisan4s  of 
cnicka  or  crevicee.  At  tbe  side  of  tbe  large  lava-cones  there  freqneoitij 
exists  a  lumpy  variety  of  laminated  lava^  ita  surface  being,  as  it  were, 
blistered  and  crumpled  into  serpentine  knots  and  furrows  all  as  smoatb 
a^  hardened  pitch.  In  these  laminated  lavas  there  are  an  immense 
nnmber  of  rifts  and  tnnnels.  Sometimes  tbe  liquid  lava  undemeatL 
has  flowed  away,  leaving  hollow  spaces  beneath  tbe  level  crust,  the 
which  spaces  are  often  long  and  circular,  like  gigantic  draiii-pipeew 
The  largest  aud  best  known  is  Surtsbellir,  1762  yards  long.  Tlieir 
interior  surface  is  frequently  glazed,  and  a  sort  of  **  stalactite  "  of  divers 
different  shapes  hangs  down  from  the  top.  Sometimes  the  hollow  forma- 
tion  and  the  laminated  formation  are  united  in  the  same  lava-currezii 
Tbe  upper  part,  plunging  down  a  steep  incline,  may  be  broken  and 
uneven,  but  upon  reaching  the  flat  grouod  below,  it  spreads  out  int 
a  lava-lake  with  level  sheets  of  lava  on  the  surface.  Those  lava-^eld 
which  lie  far  above  the  level  of  the  sea  are  almost  entirely  destitute^ 
of  vegetation ;  but  down  on  the  lowland  plains  nearer  the  coast,  the 
older  lavas  are  frequently  sprinkled  with  humus,  on  which  grass,  heaths^ 
and  scrub  manage  to  subsist.  Notwithstanding  the  plenteous  fall  of 
rain  and  snow,  there  is  scarcely  any  water  to  be  found  in  the  lava- 
wastes.  The  water  percolates  through  tbe  porous  ]ava>  and  ^nerallyfl 
gushes  up  in  clear  springs  along  the  margins  of  the  deserts,  in  such™ 
number  that  they  often  give  origin  to  streams  of  considerable  volume. 

Most  of  the  large  lava-fields  were  formed  during  eruptions  in  J 
prehistoric  limes.  The  quantity  of  lava  that  is  ejected  varies  greatl] 
in  different  eruptions.  Some  of  the  outbreaks  within  historic  timesl 
have  yielded  an  mconsiderable  quantity.  But  as  a  rule  the  lavas  which  ] 
issue  during  volcanic  eniptiuns  in  It-eland  cover  vast  areas ;  indeed, 
they  sometimes  stretch  over  wide  districts,  like  the  lava-field  of  TAlh\ 
one  of  the  largest  in  Iceland,  seeing  that  it  liides  some  220  squaw 
miles  of  the  island^s  surface.  All  the  same,  the  ordinary  eruptious 
seldom  vomit  forth  more  lava  than  suffices  to  cover  about  12  to  111 
square  miles.  On  the  other  hand,  the  lav  a- currents  frequently  run  to  a 
great  length.  That  of  Laki,  for  instance,  is  47  miles  Jong,  Another 
current,  which  issued  before  the  dawn  of  history  from  Trdlladyngja,  in 
Odadahraun,  is  about  70  miles  long;  and  yet  another,  which  flowed 
from  the  craters  at  Fiskivotn,  is  nearly  90  miles  long.  These  lava- 
currents  have  next  to  no  fall.  For  instance,  that  from  Trolladynirja  has 
an  average  slope  of  0°  41',  and  for  some  14  miles  the  lava-sheet  lyiair 
north  of  Dyngjufjoll  falls  at  an  angle  of  not  more  than  O'^  20'  38".  Thetv 
are,  indeed,  cases  where  the  torrent,  shortly  after  its  emergence  has 
forced  itself  upwards  over   a   slightly  inclined  plane.     On    March   i:i 
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1875,  one  of  the  "branchea  of  Sveinagji  worked  its  way  620  yards  up 
an  incline  of  0^  25'  at  the  rate  of  35  feet  in  the  hour. 

Lava- falls  down  steep  elopes,  aa  much  aa  30^  and  oyer,  occur  in  muny 
places.  The  highest  **  petri^ed  **  lava-fall  is  a  fourfold  one*— four  curtains 
hanging  one  beside  the  other,  820  feet  highj  at  Selvogur,  It  must 
indeed  have  been  a  magnifioent  spectacle  to  witness  the  stream  of  red- 
hot  lava  jjouring  down  such  a  lofty  escarpment.  In  all  probability  two 
of  the  foi^r  curtains  came  into  existence  during  an  eruption  which  took 
place  in  1390. 

Groups  of  secondary  craters  (homilm)  are  pretty  common  on  the  vast 
lava-fields.    Numbers  of  them  are  often  clustered  together  on  a  relatively 
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limited  area.  No  law  can  be  discerned  governing  their  mutual  positions 
with  regard  to  one  another ;  contrary  to  what  is  the  case  with  the  larger 
eruptive  craters,  which  always  follow  the  fundamental  lines  of  cleavage 
in  the  crust  of  the  Earth,  these  homitos  are  mostly  associated  with  lavas 
which  have  flowed  over  marahy  ground  or  filled  up  a  lake  or  fjord. 
Beyond  question,  the  largest  group  exists  at  Landbrot,  in  the  south  of 
the  island,  where  hundreds  upon  hundreds  of  cones  of  scoriiE  are  crowded 
together  upon  the  surface  of  a  deep  and  ancient  lava-currentj  measuring 
some  40  square  miles.  At  Lsekjarbotnar,  near  JReykjavik,  there  are 
several  small  homitos,  which  resemble  glazed  kettles,  made  of  thin 
laminfe  of  kva  cemented  together  by  the  same  material. 
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Large  qiiaotities  of  salt,  eepeciallj  sal  ammotiiac,  ure  often  depositeii 

on  the  lava-torreDta  during  eruptions  in  Iceland,  This  happened  when 
Hekla  was  in  activity  in  1845,  and  Sveinagja  in  1H75.  The  andent 
reoordfi  of  the  island  tell  how,  after  an  emption  of  Hekla  in  13^1,  ^^ 
laTft-torrents  were  strewn  with  swch  enormous  quantities  of  salt  and 
sulphur  that  many  horse-loads  could  ewsily  have  been  gathered  off  them. 

The  quantity  of  ashes  which  has  been  ejected  within  historic  tiinei 
is  nothing  like  equal  in  volume  to  the  quantity  of  lava,  and  yet  at  times 
theshowei-s  of  ashes  have  been  anything  bntfiinall.  For  instance,  when 
the  craters  in  the  chain  of  Laki  were  in  eruption  in  17B3,  they  vomited 
forth  a  mass  of  ashes  and  soorite  equal  to  nearly  one  cuhic  mile,  whilst 
the  lava  ejected  was  equivalent  to  a  mass  measdring  some  3  cubic  miles. 
The  column  of  ashes  on  Hekla  waa  measured  on  April  21,  1760,  and 
was  found  to  rise  10,500  feet  above  the  summit  of  the  mountain;  on 
February  5,  1846,  it  overtopped  it  by  1 4,350  feet.  During  the  eruption  of 
the  same  mountaio  in  the  year  1510,  a  man  inSkalhoU,  28  inilc^  distant^ 
was  killed  by  a  '^volcanic  bomb  ; ''  and  again  on  April  a,  1  706,  a  fragment 
of  basaltic  scoring  as  big  as  a  man's  fist  was  hurled  all  the  way  to  VidiveUir, 
a  distaiioe  of  not  less  than  103  miles.  The  finer  ashes  are  carried  tf» 
immense  distances.  When  Mount  Katla  was  in  activity  in  1625,  the 
ashes  fell  at  Bergen,  in  Norway ;  and  when  Mount  Askja  w^as  in.  eruption 
on  March  29,  1875,  the  punace  ashes  were  carried  right  across  the  sea  to 
the  west  coast  of  Norway  in  eleven  hoius  forty  minutes,  and  in  another 
ten  houTB  they  travelled  as  far  as  Stockholm.  It  is  an  awful  ^isitatioD 
when  olouds  of  volcanic  ashes  pass  over  the  inhabited  districts  lying 
nearest  to  the  scene  of  an  outbreak.  The  pastures  are  smothered,  the 
home  fields  and  meadows  ruined,  the  t^heep  and  cattle  die  hy  scores  from 
want  of  food  and  sickness,  the  latter  caueod  by  their  eating  the  volcanic 
sand  with  which  the  scanty  remnants  of  grass  are  mixed. 

After  an  eruption  the  sheep  are  nearly  always  seized  hy  a  Bickness, 
which  the  Icelanders  call  g(tddui\  Their  molar  teeth  grow  up  into  high 
sharp  points,  which  lacerate  the  gums  and  the  palate,  setting  up  indam- 
mation  and  causing  deep  sores,  so  that  the  sheep  have  to  he  killed.  In 
the  winter  which  followed  the  terrible  eruption  of  1783,  there  died  in 
Iceland  53  per  cent,  of  the  cattle,  82  per  cent,  of  the  sheep,  and  77  per 
cent,  of  the  horses.  Then  came  a  famine,  which  carried  off  9200  persons, 
or  about  one-fifth  of  the  total  population. 

The  Icelandic  volcanoes  often  eject  a  large  quantity  of  vitreous 
threads,  sometimes  as  much  as  a  yard  in  length.  In  appearance  they 
resemble  grey  horsehair,  and  are  analogous  in  character  to  the  *'  Pele'a 
hair  "  of  the  Sandwich  islands.  The  ashes  from  the  eruption  of  178^ 
were  so  acid  that  they  burnt  holes  in  the  burdock  leaves,  and  left  black 
patches  on  the  sheep's  skins,  and  the  sheep's  hoofs  turned  yello-w  ivhen 
they  walked  amongst  thera.  After  the  emption  sunsets  of  extraordinary 
vividness  and  inteosity  of  colouring  were  obaer^'^ed,  not  only  iu  Iceland 
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but  also  in  several  parts  of  Europe ;  and  in  tlie  former  there  were  many 
nnuBiial  phonomeoa  notfceable  in  the  sky. 

Earthqnake  shocks  are  alec  very  common  in  Iceland,  mure'particulariy 
in  the  central  parts  amongst  the  volcanoes.  But  in  the  norlh-weat 
peninstila  and  in  the  east  of  the  island  seismic  disturbances  are  extremely 
rare*  Closer  investigation  has  proved  that  most  of  the  earthquake 
shocks  which  occur  in  Iceland  are  **  tectonic  "  in  their  nature;  that  is 
to  say,  they  take  place  along  the  fundamental  lioes  of  faultage  in  the 
Earth's  crusty  and  they  are  chiefly  confined  to  three  districts,  namely, 
the  vicinity  of  Husavik  in  the  north  of  the  island,  around  the  bay  of 
Faxafloi  in  the  west,  and  in  the  eonthern  lowlands,  where  they  have 
repeatedly  occasioned  seriouH  loss  of  life  and  projierty.'*  On  the  north 
coast  the  volcanic  region  advances  close  to  the  sea,  between  the  two 
great  inlets  of  the  Arctic  ocean,  SkjAlfandi  and  AxarQord.  Aronnd 
the  shores  of  both  there  exist  several  ancient  lava  currents  of  very 
considerable  dimensiona,  and  in  many  places  the  ground  ie  cleft  by  a 
number  of  long  and  deep  rifts.  Even  at  the  present  day  earlhcjuako 
disturbances  are  very  cxjmmon  in  theeo  districts^  and  often  occasion 
muoh  damage.  The  last  serious  earthquake  took  jtlace  beside  Axar* 
fjord  on  January  25,  1885.  Great  chasms  were  rent  in  the  earth ;  hnge 
fragments  of  rock  were  loosened  from  the  mountain -sides ;  farmsteads 
were  hurled  down ;  the  sand  down  on  the  flat  stretches  of  the  shore  was 
whirled  np  into  columns  300  or  more  feet  high ;  and  many  crater-like 
holes  were  scooped  out,  measuring  from  300  to  450  feet  in  circumference.| 
At  Faxafloi  earth-tremors  are  very  frequent,  but  seldom  cause  any 
damage  ;  they  seem  to  be  confinml  to  the  semicircular  belt  of  faul tings 
which  almost  surround  the  bay.  J 

But  the  part  of  Iceland  which  has  suffered  most  from  devastating 
earthquakes  is  the  Bcmthem  lowlands.  That  region  is  fenced  in  by  a 
Ting  of  steep  mountains,  and  along  the  line  of  fracture,  where  tfae 
mountains  touch  the  plains,  disturbances  and  subsidences  of  the  ground 
are  of  frequent  occurrence,  giving  rise  to  serious  oscillations  of  the 
earth.  In  this  region  the  earthquake  disturhanoes  do  not  proceed  from 
any  recognizable  central  point,  but  several  sections  of  the  Earth^s  crust 
ax©  shaken  with  startling  suddenness  one  after  the  other.  Very  often 
the  seismic  movement  travels  from  east  to  west,  beginning  at  Hangar- 
vellir,  one  of  the  eastern  parishes  of  the  lowland  plains,  and  stopping 
at  (Elf us,  the  pariah  lying  farthest  west.  Sometimes  the  entire  distant 
is   travelled   by  the   sucoessive   shocks  m  only  a  couple  of  days;   at 

♦  I  have  printed  a  general  hiatojry  of  eartkiiuak©  disturbancea  ia  loeland  in  the 
Icelandic  periodic-al,  Atidvart,  TiiL  pp.  53-107* 

t  My  description  of  Ihie  enrthqimkr^  was  published  in  MiUeifung«n  d.  k.-h.  Geogr. 
GeMliiiah.  in  Wieu,  1891,  pp.  272-273;  jintl  in  Gtogr,  Tidtkr,,  xiii,  p.  115. 

X  See  Geologi»l'e  ItigUageUer  paa  Sn^feihm'M  og  i  Omegnen  nj  Fax^hugien,  an  append  ix 
to  the  K,  8cen§kcL  Vd^nakapn  Akad&mifinB  Uandlingar^  vol.  xvii,  pt.  ii.  No,  2,  pp.  57^60. 
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other  times  months,  and  even  yeans,  elapse  between  the  aphea'^m^^l 
gnbeidenoe  of  the  several  eectians  of  the  ground*  Whilst  theee  disirioH 
are  in  a  state  of  earthquake  disturbance,  Hekla  and  the  adjacent 
volcanoes  seldom  start  into  activity.  Whenever  Hekla  is  in  emption, 
each  outbreak  is  invariably  acoompanied  by  weaker  or  stroDger  earth* 
quake  movements  of  the  adjoining  oonntry ;  but  the  disturbances  are 
of  a  different  character  from  those  I  have  jnst  spoken  of,  and  never  at 
any  time  so  violent. 

During  the  whole  of  the  thousand  years  or  so  that  Iceland  has  been 
inhabited,  the  southern  lowlands  have  always  been  much  subject  to 
earthquake  visitations.  In  the  last  two  or  three  centuries^  the  most 
violent  and  destructive  earthquakes  have  been  those  of  the  years  176^| 
and  1896.  The  former  completely  ruined  ninety-two  peasants*  hom^l 
steads  J  the  latter  was  even  more  disastrous.  The  many  hot  spriogt 
which  there  are  in  this  part  of  the  island  are  constantly  chan^ng  in 
consequence  of  the  frequent  seismic  movements.  New  ones  are  unsealed, 
old  ones  stopped  up.  To  the  same  active  cause  must  be  attributed  the 
innumerable  rifts  in  the  e%rth,  often  extending  to  a  length  of  several 
mOes,  as  well  as  the  subsidences  of  land  snd  the  alterations  in  the 
courses  of  the  rivers.*  fl 

The  best  known  of  the  hot  springs  are  the  Great  Geysir  and  ths^ 
smaller  geysers  associated  with  it.     But,  apart  from  these,  there  are 
hundreds  of  other  hot  alkaline  springs  scattered  all  over  the  country^B 
AH  of  them  are  closely  dependent  upon  the  fundaraental  structuie  o^' 
the  island,  and  a  careful  study  of  their  mutual  relations  gives  many  s 
useful   hint   towards   elucidating  the   geological   history   of    Iceland. 
They  exist  both  singly  and  in  large  groups,  and  of  all  temperatures  up 
to  boiling-point.     The  commonest  are  those  which  are  in   a    state   of 
constant  and  regular  ebullition.     The  more  powerful  geysers  are  rarer* 
XJuring  the  earthquake  of  1896  a  new  hot  spring  burst  out  at  Keykholt 
in  the  Biskupstungur,  and  shot  out  columns  of  hot  water  to  a  height 
more    than   30   feet;    and   its   activity  still   continues.     On  the 
'  occasion,  a  natural    fountain  was    formed  60   feet   long   by  23    wide, 
from  which  there   issued   showers  of  steam   and   hot  water,  shooting 
up  to  a  height  of  about  800  feet.     But  shortly  afterwards  the  upgush 
ceased,  and  in  July,  1897,  the  temperature  of  the  water  did  not  exoeed 
162°  Fahr*     The  widely  known  geyser  of  Strokkur,  which  was  started 
by  an   earthquake   in   1789,  ceased  its  activity  during  the   shocks  of 
189Q,  and  at  the  present  time  its  temperature  is  only  about  158*^  Fahr, 
Dtxring  my  journeys  through  the  island  I  have  examined  nearly  every 
known  hot  spring,  taken  the  temperature  of  the  water,  and  drawn  plans 
of  some  of  the  more  important  groups,  so  that  in  future  it  will  be  easier 
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♦  **  JortlBlcjreiF  i  Islands  sy^lig©  Lavlftnd^"  in  Geogr.  Tidihr,^  »?. 
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to  ftacertain  what  clianges  they  undergo,*  Carbonic  acid  springs 
(dlheldur)  are  found  in  a  few  places,  but  more  partiotilarlj  on  SniBfellsnefi. 
On  the  other  hand,  eolfataraa  and  pittt  of  boiling  mud  {maccaluhas)  are 
very  common  in  the  volcanic  regions  where  tuff  is  the  predominating 
rock.  The  solfataras  at  Krisuvik  and  Myvatn  are  very  well  known »  I 
also  discovered  (1888)  solfataras  of  graud  proportions  and  with  marked 
peculiarities  in  the  liparite  mountains  of  Kerlingarfjull  near  Arnarfells- 
jokuli  Smaller  sulphur  springs  exist  in  several  other  places,  more 
especially  on  the  peninsula  of  Reykjanes. 

Herewith  my  brief  survey  of  the  geography  and  geology  of  Iceland 
must  come  to  an  end.  I  am  painfully  conscious  of  its  imperfections ; 
but  if  I  have  in  this  way  made  it  easier  for  those,  who  take  an  interest 
in  the  pbysioal  phenomena  of  my  native  island,  to  find  the  sources  for 
the  more  recent  discoveries  that  have  been  made,  I  shall  not  have 
written  altogether  in  vain.  May  I  conclude  with  the  wish  that  on 
some  future  occasion  I  may  have  the  privilege  of  deacribing  for  English 
readers  at  greater  length  some  of  the  more  remarkable  of  the  many 
remarkable  physical  phenomena  which  Iceland  is  able  to  offer  for 
scaentific  study  ? 
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By  Prof.  A.  P,  BRI&HAM,  Colgate  Uoiveralty,  U.S.A. 
Th'-;  mountain  barrier  of  eastern  North  America  stretches  from  Cen- 
tral Alabama,  north-easterly  through  Labrador.  The  vast  lowlands  of 
the  Mississippi  valley  and  the  great  plains  of  Canada  lie  on  the  west, 
and  the  Atlantic  ocean,  with  a  rim  of  coastal  lowlands,  on  the  east.  The 
mountains  are  nowhere  lofty  as  compared  with  the  high  njount-ains  of 
the  globe,  but  they  are  often  rugged,  and  in  the  universally  forested 
oonditioii  of  the  early  days  formed  a  barrier  nearly  impassable  to  human 
intercourse.  The  system  is  made  up  of  elements  diverse  in  age  and 
character.  Oldest  of  all  are  the  Adirondacks  of  Northern  New  York* 
and  the  so-called  Appalachian  protaxis  of  Bana.  The  latter  consists  of 
the  highlands  of  the  Hmison,  the  uplands  of  New  Jersey,  South  mountain 
in  Pennsylvania,  and  the  Blue  Hidge  of  the  jSouthern  states*  Extending 
southward  through  New  England,  not  far  eastward  from  the  AdirondaokB 
are  the  next  oldest  mountains  of  the  system,  the  Green  mountaina  of 
Vermont,  extending  south  through  Massachusetts  and  Connecticut . 
They  fall  in  between  Ordovician  and  Silurian  time.  The  newest  part 
of  the  system  is  the  Appalachian  range  proper,  a  great  series  of  folds  in 


*  I  have  publiihed  a  separate  ocooimt  of  the  reamrkable  group  of  sprmga  at 
Hveravenirj  near  Lwngjokull,  ou.  the  plateau,  *'  D©  vtirme  Kilder  paa  HveraFollir  i 
lalanJ,"  in  Ymer  (Stockholin»  iaS9),  pp.  •49-59,  with  a  map.  I  have  alao  publiahed.  Id 
Gtogr,  Tidikr.t  xii.  p.  223,  a  map  oT  the  hot  springs  at  Torfajdkult. 
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Palipozoic  strata,  extending  from  Alabama  toCatskiU,  New  York,  a  point 
about  120  miles  north  of  Kew  York,  on  tbe  Hudson  river. 

Bj  sQGcesaive  deformations,  nature  seems  tlius  to  have  i^alled  in  tbe 
sea-§hore  from  the  great  heart  of  the  continent.  Two  gateinraya,  how* 
ever,  lie  open.  One  of  these  m  the  St.  Lawrencie  valley,  cut  along  the 
pre-Pal«©ozoic  oontact  and  across  Palteozoic  beds  to  the  gulf  which  bears 
the  same  name.  But  with  this  gateway  this  paper  htia  little  to  do.  We 
go  several  himdred  miles  to  the  eouth,  enter  New  York  harbour,  and  eail 
up  the  tidal  course  of  the  Hudson,  Soon  after  leaving  New  York  we 
traverse  the  trench  cut  through  the  ancient  highlands.  Then  we  have 
on  the  east  the  Oreeo  mountain  range,  and  on  the  west  the  low  northero 
terminus  of  the  Appalachian  folds.  A  few  miles  farther  west,  and  rising 
far  higher,  is  the  great  easterly  facing  escarpment  of  the  so-called  Cats- 
kill  mountains — really  the  north-eastern  terminus  of  a  plateau  lying 
west  of  the  mountain  folds  from  Alabama  to  Eastern  New  York. 

Leaving  tide  water  at  Albany,  we  riee  over  a  stretch  of  nearly  20 
Bailee  of  barren  glacial  sands  to  Schenectady,  where  we  find  an  open  load 
leading  to  the  west.  This  is  the  Mohawk  valley,  the  eastern  gateway 
of  the  country.  Northward,  or  on  our  right  as  we  go  west,  rise  the 
rugged  foothills  of  the  Adirondack  mountains.  Southward,  on  our  left, 
are  seen  the  bold  escarpments  of  the  Helderberg  mountains^  which  are 
really  the  steep  slope  by  which  the  long  plateau  drops  o£f  to  low  ground 
at  its  northern  end. 

To  understand  the  physical  history  of  the  Mohawk  valley,  it  will 
now  be  desirable  to  review  briefly  the  geology  of  the  region.  New  York 
is  classic  grotind  in  American  geology,  and  the  subject  may  be  touched 
briefly  and  diBmissed.  The  outcrops  of  the  older  Palfieozoio  rocks  run 
around  the  Adirondack  nucleus^  and  border  the  pre^Palfeozoic  of  Canada 
on  the  south.  Thus  the  Trenton  limestone,  TJtica  shale,  and  Hudson 
river  shales  and  sandstones  extend  in  nearly  east  and  west  belts,  south 
of  the  Adirondacks,  dipping  slightl}'  southward,  Tlie  Mohawk  valley 
cut  along  the  strike  of  the  Utica- Hudson  shales  (Ordovician)  as  far  n* 
as  the  south  projecting  spurs  of  the  Adirondacks  would  allow.  In 
manner,  only  extending  further  west,  we  find  east  and  west  outcrops  of 
the  8evei*al  Silurian  and  Devonian  formations,  until  the  middle  and  upper 
Devonian  beds  cap  the  plateau  at  heights  of  2000  to  4000  feet  in  the 
Catskills,  and  2000  feet  or  a  little  less  farther  west  The  northern  ed  ges  of 
these  formations  abtit  against  tbe  Mohawk  valley*  or,  it  would  be  better 
to  Bay,  the  valley  has  been  cut  into  their  beds,  which  once  stretched 
farther  north,  covering  the  now  exposed  lower  flanks  of  the  Adirondacks. 

Before  outlining  the  history  of  the  valley,  let  us  look  more  narrowly 
at  its  character.  We  have  to  do  with  a  trench  about  90  miles  long,  from 
Kome  to  Schenectady.  Easterly  it  opens  into  the  broad  Hudson  lowlands ; 
westerly  it  widens  into  the  lacustrine  plains  of  Iroquois,  the  larger 
glacial  antecedent  of  Lake  Ontario.     Once  i>a8s  the  gateway  at  Boms 
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and  the  path  is  clear,  over  the  lake  plains  aad  prairies  to  tbe  far  west. 
Seen  from  the  railway  aa  we  pass*  the  valley  appears  to  be  a  trench 
about  500  feet  deep,  with  moderately  steep  sides,  and  with  an  average 
width  oF  river  and  flood  plain  of  about  one  half-mile.  Seen  more  truly 
from  the  bordering  uplands,  it  is  a  vast  gap,  1500  to  2000  feet  deep, 
several  miles  wide  in  its  higher  parts,  lying  between  th«3  Catskill 
plateau  and  the  Adirondack  mountains.  The  altitudes  are  shown  in  the 
follow!  og  table  : — 


HailsoD  at  Albany 
Bttnd- plains,  Schenectady 
Soheneetady 

Amfitardam  

Little  Falls 

TJticii 

Bome 


Tidewater 
340  feet 
24e  „ 
279  ^ 
376  ^ 
410  „ 
445    „ 


From  Utica  to  Syracuse,  q3  miles,  the  Erie  canal  traverses  a  single 
level.  From  Syracuse  to  Hoohester,  81  milest  the  uniformity  is  nearly 
as  noteworthy*  From  Rochester  to  Buffalo,  a  gentle  swell  is  passed  at 
Batavia  at  a  little  above  800  feet.  This  is,  by  this  route»  the  highest 
point  between  New  York  and  Chicago,  or  between  New  York  and  points 
far  beyond  the  Mississippi  river. 

It  shall  be  our  aim  1o  see  now,  first,  how  the  valley  was  made — in 
other  words,  to  follow  the  iinea  of  its  physical  history ;  and,  second^  to 
see  of  what  importance  this  gateway  has  been  in  the  historical  develop- 
ment of  the  empire  state,  and  of  the  entire  country, 

We  recur  to  the  general  fact  concerning  the  geology  of  the  states 
bordering  the  Laurentian  lakes  on  the  south,  namely,  that  the  Palaeozoic 
beds,  from  the  Cambrian  to  the  summit  of  the  Devonian,  dip  very  gently 
southward  from  the  pre-PaJasozoio  torraues  of  Canada  and  the  Adiron- 
daoks.  Their  strikes  may  be  said  to  represent  the  position  of  an  old 
Bhore-line  that  was  recmling  southward  by  the  processes  of  deposition 
and  uplift.  The  ancient  atreams  must  have  had  their  sources  on  the 
northern  crystalline  highlands,  have  crossed  the  growing  belt  of  Palsao- 
zoic  lands,  and  emptied  their  waters  into  the  interior  sea  then  covering 
the  coal-areas  of  Pennsylvania  and  other  states.  At  an  undetermined, 
but  early  time,  the  great  St.  Lawrence  valley,  including  that  of  the 
lakes,  was  formed,  approximately  along  the  northern  border  of  the 
PalBeOKoic,  but  swinging  northward  of  the  pre-Palaaozoio  Adirondack 
mass.  Thus  a  great  body  of  waters  coming  from  the  north  was  diverted 
to  the  east. 

The  majority  of  American  physiographers  who  have  given  attention 
to  the  subject,  believe  that  the  entire  Appalachian  belt,  from  Southern 
New  England  neitrly  to  the  Gulf  of  MeaLico,  was  in  Cretaceous  time 
reduced  to  a  jicno-plain,  or  nearly  to  base-level,  and  that  in  Tertiary 
time  this  body  of  land  was  elevated,  with  warping,  to  plateau  levels  of 
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one  to  several  IhotisaDd  feet.  The  New  York  part  of  the  plateau  wm 
lifted  from  2000  to  3000  feet.  During  tlijs  uplift,  it  is  believed  that  tht 
valley  of  the  Hinlson  was  in  procesa  of  excavation.  The  St,  Lawrenc© 
was  probably  earlier  in  origin.  But  the  streams  from  the  southern 
Adirondacks  were  still  diacharging  aoroes  central  and  sonthem  New 
York,  and  reaching  the  sea  throngh  an  ancient  Susquehanna  river.  Tht 
map  will  show  the  alignment  of  these  Adirondack  waterb  with  the  head* 
waters  of  the  present  Susquehanna. 

Given  now  a  growing  Hudson  valley,  f*nd  outcrops  of  the  soft  Utici 
and  Hudson  river  shales  along  the  southern  base  of  the  Adirondadc 
mountains,  it  was  inevitable  that  a  river  valley  should  be  exc^Tated 
along  this  line  from  near  Albany  westward.  The  headwaters  of  tilt 
young  Moliawk  ate  back  into  the  country  to  the  west,  diverting  the 
Adirondack  waters  to  the  eastward,  and  l^heading  the  south-flowing 
streams  of  the  plateau  of  Central  New  York.  This  headwater  outtiug 
proceeded  as  far  as  Little  Falls,  where  it  was  stopped  by  a  bairierof  the 
anoient  gneisses,  which  in  very  ancient  times  was  faulted  up  across  the 
line  where  the  valley  was  later  to  run.  By  a  process  entirely  similar, 
valley  headed  back  to  the  east  from  the  ancient  St.  Lawrence,  divert 
thither  the  streams  of  the  south-western  Adirondacks,  and  beheadi: 
other  Susquehanna  head-stroams*  The  col  remained  at  Little  Fal 
until  the  close  of  glacial  time.  Then  great  discharges  of  water  were 
sent  across  the  col  to  the  ooean,  by  way  of  the  Mohawk  and  Hudson* 
This  resulted  in  reducing  the  height  of  the  col  by  a  con8iderabl« 
measure.  A  further  effect  of  the  glacial  waters  was  to  aggrade 
valley  between  Little  Falls  and  Rome  to  such  a  degree  that  the  divii 
was  transferred  from  the  former  to  the  latter  poiitt. 

The  glacial  history  of  the  valley  has  proved  of  such  large  interest  ill' 
American  pleistocene  geology  as  to  %varrant  a  further  sketch  of  it.     N«( 
chapter  in  our  glacial  studies  has  had  a  more  dramatic  interest  than 
formation  in  the  Laurentian  and  Red  river  baeina  of  vast  glacial  lak 
lying,  as  most  believe,  between  the  divide  on  the  south,  and  glacial  daiaff 
formed  by  the  retreating  ice-front  on  the  north-east.     Lake  Agaasix  hae 
been  worked  out  by  Mr.   Warren  Uphaoi,  under  the  auspices  of  the 
Canadian  and  Unitod  States  Surveys.     Mr.   G,  K.  Gilbert,  Dr.  J.  W. 
Spencer,  Mr,  F.  B.  Taylor,  and  others,  have  studied  the  Laurentiao 
gkcial  lakes.     One  of  the  greatest  of  these  was  Lake  Warren*  stretchtng 
from  New  York  far  westward,  and    discharging  into  the  Mifisiflsippi 
basin.     The  shore-lines  of  this  lake  have  an  altitude  of  870    feet  in 
Western  New  York*     Later  the  Mohawk  valley  was  freed  from  ioe  and 
the  discharge  turned  to  the  eastward.     Prof.  H.  L.  Fairchild  has  traced 
for  some  distance  in  We.'^tern  New  York  the  beach  of  another  great  lake, 
at  an  altitude  of  700  feet*     Studies  hy  the  writer  point  to  another  water* 
level  at  about  600  feet,  with  discharge  through  the  Mohawk  valley. 
The  principal  evidence  of  this  is  found  in  a  number  of  great  deltas  and 


i 


J 


TBE   EASTERN   GATEWAY   OF   THE   UNITED  STATES. 


517 


delta-like  terraoeB  built  into  the  valley  at  the  mouths  of  lateral  streama, 
from  above  Kome  to  Little  Falls*    Striking  evidences  of  eastward-flowing 


PABt'  or   NEW    \OUK   aTATE. 


waters  have  been  studied  hy  Mr,  Gilbert  and  others,  south  of  Syracuse, 
N.Y-,  where  oross-ohannels  dissect  the  spura  of  the  pkteau,  and  great 
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amphitheatres,  CTit  to  depths  of  200  feet  m  the  limestone,    show  the 
preeence,  in  closing  glacial  times,  of  cataracts  almoat  rivalling  Niagara. 

The  Mohawk  valley  had  thus  had  a  long  and  intricate   pbjncil 
history.     Largely  cut  ont  in  Tertiary  days,  it  remained  for  the  events  of 
the  Ice  Age  to  give  it  a  great  aocesfiion  to  its  headwaters,  and  to  remodel 
its  topography  by  glaoial  erosion  and  accnmolations.     We  are  now  pt«- 
|)ared  to  stndy  the  valley  in  its  relation  to  man.     This  record  goes  back 
but  abont  three  hundred  years,  but,  ttrief  as  it  is,  it  has  been  deeply 
significant  in  American  history.     While  holding  heartily  that  geograph; 
is  the  study  of  the  Earth  as  the  environment  of  man,  it  is  a  d 
equally  snre  in  the  mind  of  the  writer,  that  a  knowledge  of  the  origin 
geographical  forms  ma§t  accom}tany  historical  and  sooiologioal   stud; 
The  military  and  oommeroial  signiiicance  of  the  Mohawk  valley  oann^ 
be  fnJly  appreciated  until  seen  against  the  background  of  the  millioi 
of  years  of  physiographic  development. 

The  first  Enropean  explorers  and  settlers  in  the  region  now  known  as 
the  state  of  New  York,  found  established  there  several  powerful  Indian 
tribes,  known  as  the  Confederacy  of  the  Five  Nations.  They  occupied 
the  region  which  extends  from  the  Mohawk  valley  eastward*  North* 
ward  is  Lake  Ontario,  westward  are  the  Genesee  country  and  Niagara* 
and  on  the  south  lies  the  fine  series  of  Finger  lakes*  It  is  a  oountry 
moderately  diversified,  highly  fertile,  and  is  now  one  of  tho  garden  spots 
of  the  United  States,  Thi«  was  the  famous  **  Long  House  "  of  the  Five 
Nations-  The  Mohawks  were  the  most  easterly  of  the  tribes,  and  they 
called  their  fair  valley  the  eastern  gateway  of  the  Long  Hon  so,  and  they 
were  its  keepers.  These  tribes  wore  in  a  comparatively  advanced  state* 
They  practised  agriculture  extanaively,  lived  in  neat  and  comfortable 
cabins,  possessed  considerable  industrial  skill,  were  eloquent  in  public 
counsel,  and  were  the  objects  of  widespread  fear  through  their  pixywesa 
in  war.  1 

With  these  sturdy  aborigines  the  European  immigrants  found  them* 
selves  in  alliance  or  at  wan  One  avenue  of  approach  was  by  ascent  of 
the  Hudson  river.  A  second  was  through  the  Champlain  valley  from 
the  St.  Lawrence.  A  third  lay  along  the  ea-stern  shore  of  Lake  Ontario 
by  the  site  of  Oswego.  Thus  from  tho  first  the  rippling  waters  and 
bordering  flood  plains  of  the  Mohawk  were  a  beaten  path,  frequented  by 
French,  Dutch,  and  English  in  various  contact  of  war  and  peace 
the  natives  of  the  land. 

Of  these  the  French  were  the  first  to  invade  the  Mohawk  coW 
Not  far  away,  at  Ticonderoga,  Champlain,  the  first  white  actor  on 
:  stage,  had  aided  the  Hurons  against  the  Five  Nations,  and  had  thus,  by 
the  enmity  aroused,  determined  for  the  English  the  ultimate  control  of 
the  region*  A  later  invasion  was  made  by  the  French  along  the  shore 
of  Lake  Ontfirio,  but  they  were  defeated  and  forced  to  retire.  There 
were   peacefol   invasions,  also,  for  in    the  valley  captive  miasionaiit 
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endured  torture  and  sometimes  death*  Moat  heroie  and  famous  of  these 
18  Father  Jogtte,  whose  fate  has  recently  been  commemorated  by  a  shrine 
of  his  church,  erected  where  he  perished,  on  the  edge  of  a  glacial  terrace 
south  of  the  river*  The  final  failure  of  the  French  to  dislodge  or  convert 
the  natives  of  the  valley  was  fraught  with  weighty  results  in  the  history 
of  the  new  continent.  Had  they  won  this  great  highway,  they  might 
in  later  years  have  maintained  themselves  on  the  St,  Lawrence,  and 
have  held  the  keys  of  the  new  world* 

It  was  the  Hadson-Mohawk  valley  whioh  early  guided  the  Dutch  in 
their  effort  to  carve  a  slice  from  the  new  continent.  Under  an  English 
oommander,  Hendrick  Hudson,  they  sailed  up  the  river  which  hears  his 
name*  Coming  to  the  limit  of  navigation,  they  built  Fort  Nassau, 
below  the  site  of  Albany,  and  concluded  a  treaty  with  the  Mohawk 
Indians,  Its  object  was  trade,  and  it  went  far  to  prevent  French  control 
of  the  valley.  They  built  Fort  Orange  in  1622,  and  thus  laid  the 
foundations  of  Albany,  In  1G42  Arendt  van  Curler  entered  the  Mohawk 
country,  reported  its  lands  aa  **  the  moat  beautiful  that  eye  ever  saw,*' 
and  was  later  authorized  to  buy  tlie  **  great  ilats  **  where  Schenectady 
now  Rtanda.  The  old  town  and  family  names  of  the  lower  Mohawk  still 
be^r  proud  testimony  to  this  wave  of  immigration,  in  the  ever-present 
Fondas,  Schuylers,  Sprakers,  Sammonses,  Van  der  Veers,  and  Yosts  of 
the  river  country. 

The  first  white  settlement  in  the  upjier  stretches  of  the  valley  was 
made  by  the  Palatines  in  1723,  Following  the  devastating  wars  of 
Louis  XIV.,  thousand 8  of  these  stricken  people  left  their  homes  on  the 
Khiee  and  took  refuge  in  England.  Some  of  these  were  sent  to  America, 
under  a  compact  to  reimburse  the  English  Government  for  their  imseage, 
and  for  the  allotment  of  lands.  After  a  i»eriod  of  great  suffering,  first 
on  the  Hudson  and  then  on  the  lower  Mohawk,  a  final  removal  brought 
them  to  the  German  Flats  Patent,  between  Little  Falls  and  Utica. 
Here  each  family  received  a  liberal  allowance  of  the  rich  alluvium  and 
adjacent  uplands  of  the  valleyi  and  their  descendants  have  been  power- 
ful in  the  history  of  the  state  and  nation. 

The  next  wave  of  immigration  which  swept  up  the  valley  was 
English,  In  1784,  Hugh  Wliite  passed  the  Hollanders  of  Schenectady 
and  the  High  Dutch  of  German  Flats,  and  founded  Whitestown  on  the 
upper  river.  His  coming  was  the  signal  for  a  lively  movement  from 
the  atony  slopes  of  New  England  to  the  inviting  fields  of  the  Long 
House,  to  which  the  Mohawk  was  the  only  road.  Then  came  the 
stream  of  emigrant  waggons  beariug  the  names  of  Ohio  and  Indiana, 
regions  which  were  then  the  far  distant  West. 

This  stream  of  travel  has  never  ceased  to  flow,  but  has  rather 
augmented  a  thousand  times  in  the  century  which  has  passed.  Before 
considering  the  Mohawk  valley  as  a  highway,  however,  it  will  be  well 
to   observe   that   it  was  the   theatre  of  important   military  events   in 
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colonial  tiinea*  English  forts  had  been  erected  on  the  tipper  Hndwn 
by  the  year  1709,  and  before  the  year  1712  the  chain  had  been  extended 
up  the  Mohawk  to  Fort  Renter,  40  miles  from  Albany.  In  1720, 
through  the  in£uence  of  William  Burnet,  8on  of  Bishop  Burnet,  and 
Governor  of  New  York,  forts  were  built  at  Oswego  and  fartliGr  wert 
at  Irondequoit  bay.  About  the  time  of  the  Frenoh  war  a  number  wew 
bnilt  near  the  present  city  of  Rome,  or  in  the  vicinity  of  the  Oneidi 
carrying-place.  **  These  and  similar  efforts  on  the  part  of  the  Koglish 
served  to  divert  from  the  French  into  English  channels  a  large  Indiaji 
trade,  and  to  make  the  route  via  Mohawk  river  and  Oneida  lake  the 
shorter  one  between  Albany  and  (I'anada,  the  one  most  generally 
travelled/'  The  Mohawk  and  Champlain  became  thus  great  bigbwap 
trodden  by  hostile  forces  in  the  French  and  Indian  wars,  until  the 
French  rule  came  to  its  end  in  Canada  in  17U0,  Local  histories  are 
Elled  with  exciting  records  of  midnight  attack,  weary  marches  in 
captivity,  and  all  the  terrors  of  border  warfare.  Here,  too,  was  fought 
one  of  the  less-known  but  most  critical  battles  in  the  struggle 
between  the  colonies  and  the  mother-country,  the  battle  of  Oriskany. 
On  the  south  elope  of  the  valley,  a  few  miles  west  of  Utica,  the  Butch 
farmers  rallied  under  Nicholas  Herkimer,  and  defeated  the  English  and 
the  Indians,  who  would  otherwise  have  gone  down  the  valley  and 
supported  Burgoyne  in  his  campaign  on  the  Hudson.  The  combatants 
on  each  side  numbcretl  but  a  few  hundretJs,  but  the  result  is  tiiought 
by  many  to  have  been  decisive  of  the  main  iHaae  of  the  war.  Since 
that  day  the  history  of  the  valley  has  been  an  unbroken  story  of  peace, 
and  to  tbis  we  now  turn,  to  consider  one  of  the  best  lUnstrationB  of 
physiographic  control  over  the  movements  of  man  which  the  New 
World  can  supply. 

In  the  pioneer  days  the  Mohawk  was  considered  a  navigable  stieam. 
and  immigrants   and  freight  were  conveyed  over  its  waters    in    boats 

propelled  by  poles.     Severala  breaks  were,  however,  necessary a  first 

beyond  Albany,  because  of  the  abrupt  fall  of  70  feet  at  Cohoes ;  a  second 
at  Iiittle  Falls  on  aoeoimt  of  imjiassable  rapids  over  the  gneissic  barries^A 
which   the    stream  there   eticounters;    and   a   third  of   2  miles  at  th^H 
Oneida  carrying-place,  where  the  Mohawk  is  left  to  the  east,  and  the 
winding  course   of  Wood   creek    is   followed   to   Oneida    lake.     Earlja 
legislative  authority  was  given  for  improving  navigation  at  these  point 
and  soon  after  1791  a  canal  3  miles  long  with  five  locks  was  constructed] 
at  Little  Falls,  and  a  further  canal  conducted  boats  across  the  Oneida 
carTying-plaoe.     We  read  that  then  enlarged  boats  with  tive  men  could 
tran8i*ort,  between  the  terminal  points  of  navigation  on  the  river,  twelvti 
tons  in  ten  days.     Long  lines  of  waggons  and  stages  also  traversed  the^ 
bottom  lands,  making  the  valley  a  busy  highway  between  the  east  and 
the  expanding  west* 

A  continuous  waterway  from  the  tidal  waters  of  the  Hudson  to  the 
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blue  expanse  of  the  Laurentiaa  lakes  became  now  the  subject  of  Berioos 
discussion ,  Enough  of  the  geography  was  known  to  suggest  the 
poflsibility  of  such  communication,  but  the  following  order  issued  to 
a  commander  on  Lake  r^otario  in  1814  shows  also  the  extent  of  the 
ignorance  that  prevailed,  "Take  the  Lady  of  the  Lake  and  proceed 
to  Ooondaga,  and  take  in  at  Nicholas  Mickle's  furnace  a  load  of  ball 
and  shot,  and  proceed  at  once  to  Buffalo."  **  That  means,"  said  the 
perplexed  officer,  "  that  I  am  to  go  over  Oswego  falls  and  up  the  river 
to  Onondaga  lake,  tbence  10  miles  into  the  oountiy  by  land  to  the 
furnace,  and,  returning  to  Oswego,  proceed  to  the  Niagara  and  up  and 
over  Niagara  falls  to  Buffalo.** 

The  demand  for  a  water- route  was  strengthened  by  the  danger  that 
the  growing  commerce  of  the  Genesee  country  would  be  diverted  either 
down  the  St.  Lawrence  to  Montreal  and  Quebec,  or  by  the  Susquehanna 
to  Philadelphia.  It  is  difficult  to  assign  credit  for  the  first  suggestion 
of  an  Erie  canal.  Probably  the  idea  was  conceived  independently  in 
several  thoughtful  minds.  Such  a  piedietion  is  said  to  have  been  made 
by  Captain  Joseph  Carver  in  1776.  Elkanah  Watson,  describing  a 
westward  journey  in  1788,  voiced  his  *'  strong  presentment  that  a  canal 
oommunication  wiU  be  opened  sooner  or  later  from  the  Great  Lakes  lo 
the  Hudson.''  Govemeur  Morris  is  rei>orted  to  have  said  in  1B03, 
"  Lake  Erie  must  be  tapped,  and  the  waters  carried  across  the  country 
to  the  Hudson."  He  thought  there  ahould  be  a  uniform  declivity 
between  the  two,  not  taking  account  of  the  height  of  land  in  Western 
New  York.  The  legislature  took  up  the  matter  in  1808,  a  survey  was 
made,  and  in  1810  a  commission  was  appointed.  The  project  then  fell 
into  abeyance,  until  revived  by  De  Witt  (linton  in  1817.  Navigation 
was  finally  opened  between  Lake  Erie  and  the  Hudson  on  October  2t>, 
1825,  The  price  of  transportation  from  Albany  to  Buffalo^  about 
300  miles,  gradually  declined  during  the  twenty-six  years  after  the 
opening  of  the  canal,  from  $88  to  i§5.98  per  ton.  Later,  railway  com- 
petition became  effective,  and  transportation  from  Buffalo  to  New  York 
in  1885  was  but  ^1.57  per  ton.  Of  the  vioinity  of  Eochester,  it  is  said^ 
upon  completion  of  the  canal,  that  her  timber  found  market  and  floated 
away,  wheat  quadrupled  in  price,  the  mud  dried  up,  the  moKquitoee, 
the  ague  and  fever,  and  the  bears  left  the  country,  and  prosperity  came 
in  on  every  hand.  In  like  manner,  the  salt,  gypsum,  lime,  and  grain 
of  Onondaga,  where  is  now  the  great  city  of  Syracuse,  found  ready 
market.  But  it  is  not  enough  to  cite  these  comparatively  local  results. 
The  meaning  of  the  Mobawk  valley  is  that  the  entire  region  of  the 
Great  Lakes,  and  the  vast  prairie  and  mountain  regions  of  the  West, 
became  tributary  to  the  rising  metropolis  on  Manhattan  island.  Hence 
it  is  that  New  York,  rather  than  Boston  or  Philadelphia,  or  Baltimore^ 
is  the  metropolis  of  the  Western  Hemisphere. 

A  similar  story  has  now  to  be  told  of  railway  communication  through 


522 


THE   EASTERK  GATEWAY  OF  THE   CJHTED  STATES. 


this  r&Ue^.     Tbeie  was  no  railroad  in  Amexioa  prior  to  1826.     In  that 
year  a  horBe-railwaj  4  miles  long  wa»  bnilt  at  Quincy,  M^aw,,  for  the 
fratuportatioD  of  gTanites  from  the  quarries.     In  the   same  jear   tlia 
l^ialatitre  of  the  state  of  New  York  granted  a  oharter  to  the  Mohawk 
and  Hudson  Eiver  Kailwaj  Company  to  bnild  a  road  from   Albany,  on 
the  Hndson,  to  Schenectady,  oq  the  Mohawk,  a  distance  of  18  mik^. 
Thifl  was  the  first  chartered  railroad  in  America*      It  was  csocn plated 
October  31,  1826,  and  at  once  carried  four  hundred   paaaeng^arB    daily. 
This,  it  will  be  remembered,  was  soon  after  through  traffic   began   tm 
the  Erie  canal.     In  1833  a  charter  was  granted  for  a  road   to  oxtetnd 
from  Schenectady  up  the  river  to  Utica,  a  distance  of  nearly  80  luUea. 
This  division  was  in  running  order  in  1836.     A  further  link  in   the 
westward  series  between  Syracuse  and  Auburn  was  finished  in  1837, 
and  from  Utica  to  Syracuse  in  183^,     A  curious  argument  waa  urged 
for  a  break  in  the  chain  of  roads  at  Utica,  namely,  that  ailiGri^ise  it 
would  become  a  mere  way  station  on  a  great  line^  and  ita  bnaineas  would 
fail  to  develop.     The  discussion  shows  that  the  consolidation   of  the 
future  was  forecast  at  an  early  time.     Graduallj  the  line  was  completed 
from  New  York  to  Buffalo,  450  miles,  and  became  known  aa  the  New 
York   Central   and   Hudson  River  railway,  or  more  commonly  as  the 
New  York  Central,  one  of  the  greatest  railways  of  the  world.      Four 
tracks    lie  side  by  side  from  Albany  to  Buffalo,  two  beiog  used   for 
paasenger  traffic,  aod  two  for  the  oonveyance  of  freight.    Owing  to  the 
abrupt  descent  of  the  valley  slopes  to  the  river,  but  two  tracks  lead  ^m 
Albany  down  to  New  York.     The  seaboard  terminal  is  New  York  with 
its  three  millions  of  people,  and  an  adjacent  suburban  population  in  New 
Jersey  of  more  than  a  million.     At  the   western  terminal   is   Buffalo, 
the  eastern  goal  of  lake  navigation,  with  nearly  four  hundred  thousand 
people.     On  the  line  are  lioohester,  Syracuse,  Utica,  and  Albany,  nearly 
a  score  of  smaller  cities  and  innumerable  busy  towns.     A  great  number 
of  minor  railways  pour  their  tribute  into  this  great  artery  of  transporta- 
tion, and  it  is  hardly  true  to  call  Bufifalo  a  terminal  fioint,  since   many 
solid  trains  each  day  push  on  without  change  both  south  of  the  lakes 
and  across  Niagara,  through  the  dominions  of  Iler  Majesty  the  Qaeen, 
500  miles  further,  to  Chicago.     There  is  not  a  difficult  grade  or  aa 
embankment  or   trestle   of  any  importance   between  New  York    and 
Buffalo,  and  with  slight  exception  this  holds  good  from  Buffalo  to  the 
Bocky  mountains.     Two  thousand  miles  of  splendid  country  are  thus 
made  tributary  to  the  harbour  of  New  York  through  the  river  gateway 
which  we  have  desciibed.     About  twenty  years  ago  a  competing  line 
with  two  tracks  was  constructed,  and  called  the  West  Shore  railway. 
It  extends  up  the  Uudsoo  on  the  west  side,  aloDg  the  Mohawk  on  tbe 
south  side,  and  thetice  closely  parallel  to  the  Central  railway  to  BufiTalo, 
For  the  most  part  the  same  towns  are  served  by  the  two  lines,  and  the 
newer  has  now  become  an  integral  part  of  the  older  system,  so  that  the 
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l^ew  York  Central  yirtnally  oroeses  the  empire  state  with  a  line  of  six 
parallel  tracks.  It  Hhould  be  added  that  the  second  telegraph  lioe  ia 
America  joined  Albany  and  Utica  along  the  Mohawk  valley,  being 
finished  on  January  31,  1846,  A  short  line  between  Baltimore  and 
Washington  preceded  it  by  two  years. 

To  sum  up,  the  valley  is  now  threaded  by  the  ancient  highways,  the 
Erie  canal,  six  railway  tracks,  and  innumerable  telegraphs  and  long- 
distance telephones,  by  which  New  York  converses  with  Detroit,  India- 
napolis, Chicago,  and  other  western  cities.  The  passing  up  and  down 
— day  and  night — of  men,  of  thoughts,  of  commodities,  is  like  the  ebb 
and  flow  of  tidal  waves  whose  coui'se  is  only  stayed  as  traffic  rests  on 
the  docks  of  Europe  and  of  more  distant  continents* 

But  it  must  not  be  thought  the  Mohawk  is  the  only  road  which  has 
been  sought  out  to  the  West.  It  is  only  a  broader  gate  with  a  lower 
threshold.  There  are  other  great  railways,  but  none  of  them  passes  the 
Appalachian  belt  at  an  altitude  of  445  feet.  A  brief  com  pari  son  will  be 
instrnctive.  Take  first  the  roads  which  traverse  the  empire  state  from 
the  seaboard.  Much  English  capital  was  vested  in  the  Erie  railway. 
Perhaps  the  flow  of  money  would  have  been  less  free  had  its  sinuosity 
and  heavy  grades  been  known.  At  75  miles  from  New  York  it  must 
attain  a  height  of  870  feet  to  pass  the  Kittatinny  mountains.  At  Port 
Jervis  the  altitude  is  442  feet;  at  Deposit,  1008  feet ;  near  Elmira,  799 
feet;  and  at  Castile,  1401  feet,  with  some  large  embankments  and  difB- 
cult  bridges.  Likewise  the  New  York,  Ontario,  and  Western  railway, 
running  to  Oswego  and  the  west»  crosses  difficult  divider,  and  rises  and 
falls  between  low  altiludes  and  maxima  of  nearly  1 800  feet.  The  Dela- 
ware, Lackawanna,  and  Western  railway  rises  to  IP:^2  feet  at  Tobyhanna 
Pa,  and  in  27  miles  descends  to  743  fe^t  at  Scran  ton.  Thence  it  passes 
into  Kew  York,  where  it  varies  between  84G  feet  and  1351)  feet 

Of  the  roads  which  cross  the  Appalachians  south  of  New  York,  the 
conditions  are  similar.  The  Lehigh  Valley  road  from  Philadtjlphia 
maintains  a  course  below  700  feet  for  100  miles ;  then  in  30  miles  climbs 
to  its  summit,  1728  feet ;  and  in  20  miles  more  drops  to  549  fe^t  at  Wilkes- 
barre.  The  Pennsylvania,  one  of  the  finest  roads  in  America,  is  obliged 
to  make  at  one  |x>int  an  altitude  of  21tU  feet,  and  has  one  section  of 
5  miles  whose  grade  is  80  feet  per  mile.  The  Baltimore  and  Ohio  road, 
still  farther  to  the  south,  has  its  summit  at  2620  feet.  Farther  south 
the  facts  are  yet  more  striking,  and  it  is  less  than  twenty  years  since  a 
railway  first  crossed  the  southern  Appalachians,  The  early  hunters 
and  settlers  who  entered  Kentucky  and  Ohio  from  Virginia  and  the 
Carolinas,  sought  the  high  and  difficult  passes  of  the  mountain  and  forest, 
crossing,  so  to  speak,  the  grain  of  the  country,  while  along  the  Mohawk 
the  Dutch  and  English  walked  in  as  by  an  open  door* 

In  conclusion,  let  us  return  to  the  winding  waters  and  fertile  flood- 
grounds  of  the  Mohawk.     After   its    eonrces   leave   the  high  hills  of 
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Central  New  York,  it  follows  from  Home  to  tlie  Hudson,  a  abort  conMe 

of  110  miles.  Upon  its  banks  are  six  cities,  all  good  illustrationa  of 
phy Biographical  controL  Home,  with  15^000  people,  is  built  at  the  Oneida 
carrying- place;  Utica,  a  thriving  city  of  60,000  souls,  is  determined  by 
an  old  fording-place,  and  rt^ceives  tribute  from  Central  New  York 
through  a  Dumber  of  lateral  valleya.  Little  Falls,  a  small  but  busy 
city,  depends  npon  an  ancient  cjanying-plaoe  and  its  water-power,  the 
primal  cause  being  an  extensive  fault  which  here  crosses  the  river  from 
north  to  south.  Farther  down  is  Amsterdam,  a  city  of  20,000,  and  a 
great  centre  of  knit  goods  and  carpet  manufacture.  Scheneotady*  with 
25,000  people,  lies  on  the  great  flats,  where  the  river  issues  from  the 
uplands  npon  the  old  estuary  ground  of  the  Hudson,  as  it  was  in  a  time 
of  contineDtal  depression.  The  last  is  Cohoes,  a  city  of  looms,  whose 
superb  wateT-]X)wer  is  due  to  the  falls  of  the  Mohawk,  just  before  it 
enters  the  Hudson,  The  lower  Moha^vk  was  thrown  out  of  ita  course 
by  the  events  of  glacial  time,  and  discovered  the  ledge  over  which  it 
descends.  Nine  towns  of  2000  to  5000  population  are  also  scattered 
along  the  river,  with  many  smaller  villages;  while  the  stretchea  of 
alltivial  fields  backed  by  risiug  meadows  and  forests,  offer  Bcenes  of  j 
greatest  beauty* 

The  writer  has  seen  the  valley  from  every  point  of  view\  has  lived 
in  it,  and  gone  up  and  down  its  course  for  many  years,  and  soarcely 
knows  whether  to  delight  more  in  its  pbyaiographioal  history,  its  simple 
rural  charm,  or  in  the  thronging  life  which  marks  it  as  one  of  the 
greatest  highways  of  the  world* 


DELIMITATION  OF  THl   BRITISH  AND   FRENCH  SPHERES  IN 
CENTRAL  AFRICA. 

By  the  agreement  arrived  at  between  Great  Britain  and  France,  the 
terms  of  which  are  embodied  in  the  Declaration  signed  in  London  on 
March  21  last,  one  of  tbe  mo^t  thorny  questions  connected  with  the 
partition  of  Africa  has  at  last  received  a  satisfactory  solution.  Taken 
in  conjunction  with  the  Convention  of  June,  1898,  to  which  it  is 
regarded  as  an  addition,  the  agreement  completes  the  delimitation,  in 
principle  if  not  in  detail,  of  the  entire  spheres  of  the  two  powers  in 
Central  and  West  Africa,  and  at  the  same  time  removes  the  last  im- 
portant area  of  debatable  ground  from  the  map  of  the  whole  continent* 

The  region  lately  in  dispute  forms,  as  it  were,  the  central  core  of 
the  Africaa  continent,  on  wbich  the  forces  of  civilization  have  been 
gradually  converging  from  north,  east,  and  west.  As  guardian  of  Egypt^ 
and  also  in  virtue  of  her  protectorate  on  the  headwaters  of  the  Kile, 
Great  Britain  has  since  189')^  when  the  claim  was  first  definitely  made 
in  the  Anglo-Geruian  agreement  of  that  year,  sought  to  retain  within 
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her  sphere  of  influence  the  whole  basin  of  the  Nile,  while  France,  in 
her  forward  march  from  the  West  Coast,  has  parsued  the  double  object 
of  gaining  acceBS  to  that  river  and  of  uniting  into  one  homogeneous 
whole  her  entire  territory  from  the  Gabun  to  Algeria.  The  conflicting 
claims  resulting  from  this  state  of  things  have,  under  the  recent  agree- 
ment, been  settled  by  what  la  perhaps  the  most  rational  compromise 
under  the  circnmstances.  France  has  once  for  all  renounced  her  claim 
to  territory  within  the  Nile  basin,  and  in  return  obtains  from  Great 
Britain  the  formal  recognition  (given  by  implication  only  in  the  agree- 
ment of  last  year)  of  her  suzerainty  over  Wadai— indispensable  to  her 
dream  of  a  united  empire  from  the  Congo  to  the  Mediterranean,  though 
the  land  is  atni  entirely  untouched  hy  European  influence*  In  addition 
to  the  Bahr-el-Ghazal  terrltor}^,  the  whole  of  Darfur  falls  to  the  British 
sphere,  and  Egypt  thus  secures  all  the  ground  occupied  previously  to  the 
M&hdi*s  revolt,  with  the  exception  of  some  outlying  districts,  beyond 
the  limita  of  the  Nile  liasin,  now  included  within  the  Congo  State. 
The  acceptance  of  a  natural  frontier  such  as  the  Nile-Congo  water-part- 
ing 18  to  be  hailed  with  satisfaction  in  contrast  to  the  arbitrary  limits 
80  often  adopted  in  African  delimitations. 

Besides  filing  the  political  frontiers,  the  Declaration  provides  for 
equality  of  treatment  in  commercial  matters  within  a  zone  lying 
between  5""  and  14""  20'  N.  lat,  and  between  14**  20'  east  of  Greenwich 
and  the  upper  Nile.  Taken  together  with  the  similar  zone  laid  down 
last  year  for  West  Africa,  and  with  tke  Free  Trade  zone  defined  by  the 
Berlin  Conference,  which  itself  reaohes  to  5"^  north,  this  secures  a  free 
field  to  British  trade  throughout  a  large  area  not  actually  within  our 
spheres  of  interest,  and  is  additional  matter  for  satisfaction  in  the 
present  settlement. 

For  purposes  of  reference,  it  may  be  convenient  to  print  in  full  the 
paragraphs  of  the  Declaration  relating  (1)  to  the  frontier  on  the  respec- 
tive  sides  of  which  the  two  Powers  renounce  political  action;  (2)  to  the 
BVench  boundary  north  of  1 5^  N,  lat.,  at  which  the  first-mentioned  line 
terminates.     They  are  aa  follows ; — 

**  Par.  2^-Th6  line  of  frontier  Bball  start  from  the  point  where  the  boundary 
between  the  Congo  Free  State  and  French  territory  meets  the  water-parting 
between  the  watershed  of  the  Nile  aod  that  of  the  Congo  and  its  afHaents.  It 
BhaU  follow  in  principle  that  water-parting  up  to  ita  intersection  with  the  11th 
parallel  of  north  latitude.  From  this  point  it  shall  be  drawn  as  far  aa  the  I5th 
parallel,  in  such  a  manner  as  to  separate  in  principle  the  kiugdoin  of  Wadai  from 
what  constituted  in  18B2  the  provioce  of  Darfur ;  but  it  shall  in  no  case  be  so 
drawn  as  to  paa^  to  the  west  bejoad  the  2 tat  degree  of  longitude  east  of  iTreenwicb 
(18°  40'  east  of  ParisX  or  to  the  east  beyond  the  23rd  degree  of  longitude  east  of 
Greenwich  (20°  40'  east  of  Paris), 

**  Par.  3, — It  is  uDJeratooH,  in  priDciple,  that  to  the  north  of  the  15th  parallel 
the  French  aone  shall  be  limited  to  the  north -east  and  east  by  a  line  which  shall 
start  from  the  intersection  of  the  Tropic  of  Cancer  with  the  16th  degree  of  longitude 


526      DEUMlTATiON  OF  BRITISH  AND  FRENCH  SPHERES  IN  CENTRAL  AFRICA. 


east  of  Greenwicli  (IS**  40'  east  of  Paris),  shall  run  iheoce  to  the  south-east  tmtil 
it  meets  the  24th  degree  of  longitude  east  of  Greenwich  (21**  40'  east  of  Paris),  and 
shall  then  follow  the  24th  degree  until  it  rnects,  to  the  north  of  the  15tti  parallel  of 
latitude,  the  frontier  of  D^irfur  fis  it  shall  evootuEilly  he  fixed." 


IBritisK  Sphere  ♦^♦^*  Zone  of  Commercial 

S  Franch  Sphere  Equatity 

AKETC»-lfiiP  1ULL5TIIATLN0    AN6LO-rEE£7CH   AGEEEXeKTB  OF   1898   AND    1899. 

The  accompanying  sketch-map  shows  the  lines  here  laid  dovm,  the 
former  of  which  m  to  be  the  subject  of  delimitation  ou  the  spot  by  com- 
misaionera  repreaentiiig  the  two  governmenta*  The  approximate  \restern 
limits  of  Darfur  are  shown  by  a  strong  dotted  line,  while  the  extreme 
limits  within  which  the  frontier  ia  to  be  drawB  are  also  marked.     Willi 
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reference  to  Pan  2,  it  may  be  observed  that  the  Nile-Congo  water- 
parting  ceases  at  abont  8°  30'  N.,  and  that  thence  to  11^  K*  it  ia  the 
Nile-Shari  water  parting  which,  according  to  thespirifcof  the  agreement, 
most  be  followed*  The  strict  letter  of  the  declaration  would  equally 
allow  the  adoption  oF  the  Congo-Shari  water-parting  between  these 
latitudea.  As  regards  Par.  3,  it  is  to  be  noticed  that,  though  Great 
Britain  allows  the  claims  of  France  to  a  large  area  of  the  Central  Sahara 
north  of  15^  including  the  mountainous  country  of  Tibesti,  she  makes 
no  claini  herself  to  the  territory  on  the  other  Bide  of  the  line  laid  down, 
which  therefore  still  reniains  outside  any  recognized  sphere.  As,  how- 
ever, it  is  occupied  by  the  Libyan  desert,  perhaps  the  most  inhospitable 
tract  of  the  whole  Sahara,  it  is  little  likely  to  become  the  object  of 
aoquisitivenesa  on  the  part  of  any  Power,  This  is  less  the  case  with 
Tibesti,  which,  besides,  naturally  belongs  to  the  Hinterland  of  Tripoli, 
and  the  present  recognition  of  French  claims  will  not,  of  course,  be 
binding  on  other  Powers.  It  is  not  quite  clear  whether  the  line  laid 
down  is  intended  to  l>e  drawn  due  south-east  from  its  starting-point, 
for  if  80,  it  might  possibly  strike  the  frontier  of  Darfur  before  reaching 
the  24th  meridian,  which  would  then  form  no  part  of  the  FrenGh 
frontier. 

It  has  been  pointed  out,  in  connection  with  the  recent  agreement, 
that  the  lease  of  the  Babr-el-Ghazal  province  to  the  Congo  State  in  1894 
has  never  been  cancelled  by  any  agreement  with  this  country,  although 
by  that  with  Fraoce  in  the  same  jear  the  State  undertook  not  to  exercise 
any  political  influence  north  of  5^  30'  N.  It  is  not  to  be  expected,  how- 
ever, that  this  question  will  be  opened  by  the  State  authorities,  and  it 
may  be  remarked  that  the  chief  concession  made  as  a  set-off  to  the  lease 
has  not  been  enjoyed  by  Groat  Britain,  while  other  adjustments  of 
frontiers  in  1894  were  mainly  to  ihe  a  i vantage  of  the  State.  Thus, 
whereas  the  30th  meridian  formed  the  original  eastern  limit  of  the 
State  in  the  direction  of  the  Nile,  the  frontier  was  in  1894  advanced 
eastward  so  as  to  include  the  extreme  corner  of  the  Congo  basin,  without 
any  corresponding  rectification  further  south,  where  a  portion  of  Lake 
Albert  Edward  and  the  iSemliki  valley  fell  to  the  State,  although  on 
natural  grounds  forming  part  of  British  East  Africa. 

In  addition  to  the  Libyan  desert,  the  only  portions  of  Africa  not  yet 
brought  nominally  under  the  influence  of  any  European  Power  are  the 
states  of  Abyesinia  and  Morocco,  and  it  is  in  respect  of  these  chiefly  that 
future  frontier  difficulties  may  be  expected.  Should  these  states 
permanently  maintain  their  independence,  questions  would  still  have  to 
be  6ettled  between  them  and  neighbouring  Powers.  The  interior  limits 
of  French  Somaliland  are  still  undefined,  ivbile  the  exact  frontier 
between  Eritrea  and  Abyssinia  has  not  yet  been  drawn,  to  gay  nothing 
of  that  lietween  Abyssinia  and  the  Anglo-Egyptian  territory.  Of  other 
territorial   points  still  unsettled,  the  chief  are    the  Angle-Portuguese 
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frontier  oq  the  upper  Zambezi  ;  the  Anglo-Gertnaii  frontier  behind 
Gold  Coast  •  ;  the  OongoGerman  frontier  north  of  Tauganjrikm  t ;  t 
exact  limits  between  French  and  Italian  territory  on  the  lied  aea  ;  and, 
Lttstly,  the  interior  limits  of  the  Spanish  Sahara. 


THE   NEW  TANGANYIKA  EXPEDITION, 

Mr,  J,  E,  8.  Moore,  accompanied  by  Mr.  Berridge  and  Mr,  Araol 
HatthewB,  two  other  members  of  the  new  expedition  for  the  furl 
exploration  of  Lake  Tanganyika,  left  London  on  April  19  l&st 
Zanzibar,  where  they  will  stop  a  short  time  to  engage  the  services  of 
the  necessary  carriers  and  other  native  attendants.  When  this  is 
effected,  they  will  go  on  to  Chindi»  where  Mr.  Fergusson,  the  enrveyor 
and  geologist  of  the  expeditioo,  will  join  them.  The  whole  party  will 
then  proceed  by  the  Zambezi  and  Lake  Nyasa  route  to  the  eonth  end  of 
Lake  Tanganyika,  which  they  expect  to  reach  some  time  in  July. 
For  the  better  exploration  of  Lake  Tanganyika,  it  has  been  arranged 
to  obtain  from  the  African  Lakes  Company  the  use  of  their  steamship, 
which  is  at  present  the  only  one  on  the  lake»  although  we  believe  that 
a  second  steamer  for  Tanganyika  is  now  being  built,  and  ^will  shortly 
be  placed  on  that  lake  by  the  Tanganyika  Exploration  Syndicate. 

Many  months — it  is  not  possible  to  say  exactly  how  long — will 
be  devoted  to  the  exploration  of  Lake  Tanganyika,  its  fishes,  moUoBkB, 
and  other  products,  both  animal  and  vegetable,  for  which  purpose  Mi. 
Moore  has  taken  with  him  a  complete  set  of  dredging  appeuratus,  and 
all  other  modem  appliances  adapted  to  facilitate  dredging  and  netting 
at  eonsiderablo  depths.  It  is  hoped  in  this  way  that  the  know^ledge  of 
the  strange  fauna  of  Lake  Tanganyika  already  acquired  hy  Mr.  Moore 
during  his  previous  expedition,  will  be  greatly  supplemented.  Mean* 
while,  Mr.  Fergusson  wiU  devote  himself  to  the  examination  of  the 

logical  structure  of  the  ranges  on  both  sides  of  Lake  Tanganyika, 
nd  ascertain,  as  far  as  possible,  what  formations  occur  along  its  shoi^a 
Mr.  Fes^sson  will  also  take  observations  for  cartographical  purposes, 
the  expedition  being  well  supplied  with  instruments  by  the  Society. 

After  the  necessary  time  has  been  devoted  to  Lake  Tanganyika  and 
its  geological  history,  Mr,  Moore  and  his  party  will  proceed  to  Uie  north 
end  of  the  lake,  and  endeavour  to  make  their  way  thence  aonws  country 
northwards  to  the  south  end  of  Lake  Albert  Edward.  Thia  piece  of 
ommtry,  which  is  about  300  miles  in  extent,  has  ne^er  yet  been  i  n^wed 


*  ApAtt  from  the  quefetion  of  ibo  neutral  xotie,  Ui6  White  Volt*  hmm  twrer 
mexKpbEfd  bj  Groat  Eritaiu  oa  Uie  G^rmAji  TroDtier  nortti  of  10-  N. 

t  M.  WaQten  bat  maintaioed  that  tbe  State  frontlan  haTe  been  cotnplelelv 
hy  mt^ruaiioQal  agreemrnta.     But  it  il^  we  beliere,  tlie  case  that  tbe  uimp 
tbc  iK-atT  with  Qermaay  In  18S5  sbow^  Uie  boondaty  movo  to  Ub 
docitta«&t»  of  aboai  iba  tame  date,  by  which  Gennaay  might  with  roaaoa 
bs  bossd. 
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fiom  south  to  north  by  any  European  party*  and  is  of  very  great  interest ; 
it  if  believed  to  be  part  of  the  "  Great  Dtjpression*"  which  eitenda  for  an 
enornao^ifi  distance  from  north  to  south  through  Central  Africa*  About 
halfway  between  the  two  great  lakes  is  the  small  lake  Kivu,  which  will 
require  thoroirgh  examination  in-order  to  aaeortain  whether  its  fauna 
corresponds  in  any  degree  with  that  of  L/ike  Tanganyika,  Kivu  was 
visited  l>j  Gruf  v.  Gotzen  in  1893,  during  his  adventurona  Journey 
across  Africa  from  east  to  west,  but  few  particulars  regarding  its 
physical  etrtictnre^  and  none,  we  may  eay,  about  its  living  products, 
were  obtained.  The  same  ignorance  prevails  concemiog  the  physical 
and  fannal  characters  of  Lake  Albert  Edward,  which  ba?,  indeed,  been 
hardly  visited  except  by  hasty  paBsers-by,  The  Tanganyika  explorers 
have,  there  fore*  an  ample  field  before  them  for  discoveries  in  geography, 
as  well  as  in  natural  history  and  geology. 

On  arriviog  at  the  south  end  of  Lake  Albert,  Mr.  Moore  hopes  to  be 
able  to  arrange  to  be  met  by  the  boats  of  the  Uganda  Ad minist ration, 
which  navigate  that  lake. 

The  members  of  the  Tanganyika  Exploration  Committee  are  Prof. 
E.  Ray  Lankester,  f.k.s.  (chairman) ;  Sir  John  Kirk,  g.c.ma*.  ;  Sir 
William  Tbiselton-Dyer,  K.c.M.G. ;  Mr.  P.  L.  Sclater,  F.ii.s. ;  and  Mr.  G. 
A.  Boulanger,  f,  K.s.  Besides  the  sum  of  £600  granted  to  the  Tanganyika 
Exploration  Committee  by  the  Geographical  Sooiety,  Mr.  Alfred  Beit 
has  made  a  generous  donation  of  £1000,  and  two  other  gentlemen,  who 
do  not  wish  their  names  to  be  published,  of  £500  each  j  while  Mr, 
Berridge,  one  of  the  members  of  the  expedition  himself,  contributes 
£1500,  and  other  smaller  sums  have  been  received.  The  expedition  is 
^expected  to  be  absent  two  years,  or  nearly  bo. 
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THE  SOCIETY. 

The  Hational  ABtarctic  Expeditioft.— At  the  meeting  of  the  Society  on 
April  24,  the  President  announced  that  ILR.Fl.  the  Prince  of  "Wales  had 
graciously  consented  to  become  Patron,  and  ILR^IL  the  Puke  of  York 
Vice- Patron,  of  tbo  National  Antarctic  Expedition. 

Scenery  ajid  Vegetation  of  the  Mountains  of  Bukovina*— An  intereBiiog 
[laper  on  tliis  b abject  appejirs  in  Ohfhus  i^vol  Ixxiv.JN^o,  24)  from  the  pen  of  Baron 
von  Hormiizaki,  who  had  previously  treated  of  the  broad  chmatiCt  faunal,  and  floral 
regions  into  which  Bukovina  may  be  divided.  Bukovina  ia  a  land  of  surprising 
oontrastp,  arising  both  from  the  varying  nature  of  its  phyeical  characters  and  from 
the  unequal  diatribution  of  man'd  actinty,  all  gradations  being  seen  from  the  most 
intensive  cultivation  to  the  untrodden  primeval  forest  Of  the  whole  'surfdce, 
44r59  per  cent,  is  covered  with  wood,  while  in  the  mountains  the  proportion 
mounts  to  60  or  even  80  per  cent.  Of  the  wooded  area,  again,  75  per  cent,  ia 
occupied  by  conifers  (especially  the  spruce  fir),  while  only  IG  or  17  per  cent,  falls 
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to  beech  woodi,  so  that  the  name  uf  the  province  (*'  land  of  heeoKea  '^)  ia  l^  n^ 
means  stricUy  applicable.  The  zone  of  the  Carpathian  sandstone,  which  is  tho 
first  reached  from  the  lowlands,  is  marked  by  great  uniformity,  and  the  woodtd, 
humuB-covered  ridgea  have  so  slight  an  angle  of  slope  that  their  sunimits  an 
generally  invisible  from  the  valley's.  Even  in  the  higher  mountains  thifl  type  is 
prevalenti  except  in  the  limestone  ranges  and  the  highest  parts  of  the  primitive 
formation.  Great  contrasts  are  to  be  seen  in  the  character  of  different  main  valleys 
as  regards  climate  and  vegetation*  The  opposite  extremes  are  formed  hj  soch 
valleys  as  that  of  Solka — temixjrate  and  hnmid,  with  luxuriant  growth  of  tresi 
(silver  fir,  spruce,  and  beech),  draped  with  moss,  ferns,  and  lichens — on  the  one  hand 
and  of  the  Moldova,  In  its  central  part — hot  and  dry,  with  remnants  of  a  stepft 
flora,  and  often  bare  billaidea — on  the  other.  The  existence  of  dififerent  types  of 
vegetation  fn  different  districts  Is  due  j^artly  to  natural  causes  and  j^rtly  to  the 
action  of  man.  The  zone  of  ccnifers  begins  on  the  plain  at  a  distance  of  about 
12  miles  &om  the  mountain?,  the  silver  fir  here  predominating.  In  the  moft 
central  i^arts  beeches  become  more  numerous,  and,  aa  firs  alone  are  cut  for  export, 
often  usurp  the  place  of  the  characteristic  mixed  forests.  UrLmixed  foresta  of 
conifers  again  appear  in  the  higher  region,  being  here  formed  mainly  of  spnus^^ 
The  writer  gives  an  interesting  account  of  the  various  modes  of  transformation  i^M 
forest  into  pagture^  and  the  re-fores  tat  ion  of  the  latter  where  neglected,  enumeraliiiir 
various  transition  forms  between  the  two,  in  which  birches  often  play  an  inDportant 
part  Except  in  the  steppe  region  and  above  the  limit  of  trees,  natural  bruahwooi 
does  not  occupy  any  large  area.  Heather  is  hardly  met  with  at  all,  but  there  are 
heath-like  tracts  with  sphagnum  and  vaccineaj ;  ajso  true  peat^moeaea  and  elevated 
grassy  regions  with  alx»ine  flowora,  etc. 

The  Lakes  of  the  Bohmerwald^^Io  the  first  number  of  the  new  volnroe  of 
the  Oeographische  ZtitschriJ\  Dr.  Halbfasi  gives  a  short  note  on  P.  Wagner*fl  study  of 
the  lakes  of  the  Cohmerwald,  which  has  been  recently  the  subject  of  a  diaaertatloD  al 
Leipzig  by  that  observer  for  the  degree  of  doctor.  The  princl|)al  results  are  aaid  to 
be  as  follows :  (1)  Confirmation  has  been  obtained  of  the  view  of  Partsch  and  Bay- 
berger — doubted  by  Peock  and  others — that  the  lakes  in  question  are  the  leeulUof 
ice-action  during  a  glacial  period,  certain  of  the  lakes  having  been  shown  to  be  held 
back  by  moraines,  while  polished  and  striated  boulders  bave  been  found  in  thdr 
vicinity ;  (2)  the  shape  of  basin  dtfifers  little  in  the  case  of  the  separmte  lakes ;  (3) 
diminution  in  area  by  tJte  def>osition  of  sediment  is  going  on  in  all  the  lake%  bat 
at  very  different  rates.  la  the  Great  Arber-aee  and  the  Rachel-see  it  is  much  mcro 
rapid  than  in  the  Swarser-see^  in  accord  with  the  fnr  gre.iter  extent  of  the  area  of 
precipitation  in  the  two  former  cases.  The  last-named  lake  is  the  largest  aad 
deepest  (130  feet),  but  the  Teufels-see,  with  little  more  than  a  third  its  area,  has  a 
depth  of  lis  feet.  The  aUitudea  above  aea-level  are  respectively  3307  and  3379  fa 
The  Havigation  of  the  Loire.— The  second  number  of  the  Tour  du  Mm 
for  the  current  year  oontaias  a  short  account  by  L,  Gatlouedec  of  the  hiatorr  c 
navigation  on  the  Lcircj  the  ^  resent  state  of  the  river,  and  the  steps  lately  taken  I 
its  improyemeot  as  a  waterway.  It  is  pointed  out  that,  though  at  the  present  i 
the  Loire  is  almost  deserted,  it  was  much  frequented  during  the  early  part  of  I 
century,  until  the  introduction  of  railways  rendered  the  river-traffic  unremuneratin^l 
The  chief  difficulties  arise  from  the  nature  of  the  river  itself.  Although  aubjeeft] 
to  occasional  devastating  floods,  it  contains,  as  a  rule,  quite  an  insufi&cient  atipply] 
of  water,  its  bed  being  enctimbered  with  bhifting  sandbanks,  between  which  thai 
channel  meanders  in  a  consiaotly  varyiog  course*  In  18*.)5,  a  company  was  Ibnns^l 
at  Nantes  for  the  improvement  of  the  waterway  between  that  town  and  theeco,* 
flueace  of  the  Maine,  and  it  is  hopel  that  in  time  vessels  may  again  ply  betvcea 
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NaDtes  and  Orleans,  ptrtly  by  the  river  itselfi  its  bed  being  deepened  and  improved, 
snd  partly  by  a  lateral  canal.  For  the  needs  of  the  immediate  future,  an  attempt 
has  been  made  to  utilize  the  river  in  its  present  condition  by  the  adoption  of  light- 
draught  vessels  of  a  special  type.  The  first  of  these,  named  the  Fram  after  a  more 
famous  pioneer  in  another  field,  has  already  been  launched,  and  made  its  first  voyage 
from  NanteiB  to  Orleans  in  August  and  September  last*  It  has  a  length  of  135  feet» 
and  maximum  breadth  of  18;  the  bottom  is  fiat,  without  keel,  and  when  fully  laden 
with  80  tons  of  merchandise,  the  vessel  draws  only  2  feet  4  inches,  its  speed  varyiDg 
from  8  to  10  miles  an  hour.  It  remains  to  be  seen  whether  the  venture  will  be 
successful  in  tliverting  traSic  from  the  railway  to  the  river. 

ASIA. 

German  Exploratioiis  in  Asia  Minor* — In  Asia  Minor,  which  baa  for  bo 
long  been  a  special  field  of  German  research,  considerable  additions  were  made  to 
our  knowledge  by  journeys  of  Oerman  travellers  carried  out  in  18!)fj,  of  which  the 
reaulta  have  lately  been  publiflhed*  Major  von  Dicst,  who  with  a  brother  oficer 
made  extensive  journeys  in  the  lesa-known  parts  of  the  baain  of  the  Sakaria,  gives 
the  narrative  of  his  oxperiencea  in  a  supplementary  number  of  Pekrmanns 
Mitteilumjen  (No.  125),  with  much  information  on  the  ancient  geography  of  the 
districts  visited.  With  the  aid  of  Dr.  B.  Hassenstein,  he  has  prepared  a  revised 
map,  in  three  sheets,  of  a  conBiderable  area  of  north-west  Asia  Minor,  on  the 
scale  of  1 :  250,000.  This  is  also  the  scale  of  Kiepert's  great  map,  which  has 
been  used  as  the  groundwork  for  that  of  Msjor  von  Dlestj  whoso  explorations  (of 
1886  and  1892,  as  well  as  1896)  have,  however,  enabled  him  to  make  many 
corrections  in  the  topography.  All  the  moat  important  routes  of  recent  travellers 
are  shown,  together  with  the  railways,  roadp,  and  bridle- pat  he,  and,  where  possible, 
the  boundaries  of  administrative  divisions.  The  nature  of  the  surface  features  is 
shown  with  great  clearness,  and  much  information  is  given  respecting  the  distribu- 
tion of  races,  the  villages  being  distinguished  by  symbols  according  to  the  affinities 
of  their  inhabitants.  Major  von  Biest'a  routes  followed  for  the  most  part  bridle- 
tracks  through  the  districts  bordering  on  the  Anatolian  railway  between  Ismid  and 
Angora.  The  most  important  deviatioris  were,  firstly,  that  to  the  town  of  Sidi* 
gasi,  now  identified  with  the  ancient  Nacoleia,  on  the  upper  waters  of  the  Sakaria ; 
and,  secondly,  a  wide  detour  from  Beilik-aghir,  in  the  Pursak  valley,  through  the 
country  at  the  foot  of  the  Ala-dagh,  to  Angora*  Much  new  light  is  thrown  on  the 
hydrography,  which  presents  some  interesting  phenomena.  Describiog  the  system 
of  the  upper  baain  of  the  Klrmir-chai,  ilajor  von  Diest  says,  **  The  whole  collected 
waters  of  the  Kurt  and  Jaila  Dagh,  united  into  three  main  channels,  pours  itself  at 
one  and  the  same  spot  into  a  rocky  rent,  formed  as  if  artificially  by  two  perpen- 
dicular cuts,  and,  after  niflbing  southwards  for  half  a  mile,  winds  eastward  in  sharp 
cur?efl  through  the  mountains,  and  mnkes  its  way  to  the  plain  through  the  rock- 
portal  of  Jftbanoa,  600  yards  long."  Some  interesting  details  are  given  respecting 
the  Angora  railway.  From  that  place  to  Bosujuk  it  traverses  the  bare^  uninteresting 
plateau,  but  thence  to  Ada  Bazar  tho  journey  is  one  of  the  moat  interesting  possible ► 
Descending  through  the  deep  cleft  of  the  Kara-su,  the  line  climbs  down  by  giddy 
terrace?,  bridges,  and  rocky  passes,  and  iu  one  section  there  are  fourteen  tunnels 
within  3  miles,— Dr.  W,  Judeich*fl  explorations,  an  account  of  which  appears  in  the 
Sitzunfjsberichte  of  the  Berlin  Academy  of  Sciences  (vol.  36),  were  undertaken 
for  the  purpose  of  supplementing  some  parta  of  Br,  Kiej^ert's  map.  They  were 
chiefly  concerned  with  the  western  and  northern  districts  of  ancient  MysiSj 
especially  the  Scamander  valley,  the  mountains  south  of  the  Troad,  and  the  Kara 
Dagh  and  other  ranges  in  the  country  bordering  on  the  Sea  of  Marmora.     The 
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paper  treats  largely  of  autiquariaD  remaios,  but  containa  new  geognipbical  mat 
about  sixty  new  places  baviDc;  beea  added  to  the  map. 

M.  Boniu'i  Journey  in  the  Ghineie  Empire,  ld95-96. — The  last  piirt  of 
tbo  Bulletin  of  tbe  Paris  Geographical  Society  for  18^8  cootaicB  a  iiate  by  Ifl- 
BodIq  on  the  geographical  results  of  his  journey  in  Tibet,  China,  and  Mongitiir  of 
which  some  details  were  given  in  the  Journal  in  1897  (v^oU  ix.  p,  515,  rol.  x.  p. 
d^).  It  will  be  remembered  that  uae  of  the  most  interesting  geographical  rcstiltt 
of  tbe  journey  was  the  discovery  that  tbe  Tang^tse  north  of  Tali-fu  makes  an 
imBuspected  great  loop  to  the  north.  The  map  now  publiahed  lays  tliis  down 
somewhat  differently  from  the  sketch-map  given  with  the  preliminary  account,  a* 
it  shows  the  main  stream  as  returning  southwards  to  the  bend  near  tbe  Tali-f^j 
lake»  where  it  was  crossed  by  Mr.  Kosie,  and  thus  removes  the  noceseity  of  sup- 
posing that  the  latter  traveller  had  mistaken  a  tributary  for  the  main  stream. 
M.  Benin's  delineation  Is  supported  by  the  itineraries  of  caravans  between  Ta- 
tsien-lu  and  Tali,  which  cross  the  stream  only  a  day  and  a  half  south  of  Yun-ning- 
tu*fu.  The  divergence  is  caused  by  a  great  range,  with  peaks  varying  between 
16,000  and  20,0i>0  feet.  M.  Bonin's  exploration  in  the  valley  of  the  Yalung  are 
also  of  much  interest :  on  one  of  the  passes  by  which  the  ranges  on  either  side 
its  deep  valley  are  crossed,  he  found  what  he  considers  the  highest  inhabit 
itation  on  the  globe.  It  is  the  abode,  even  in  mid- winter,  of  a  few  yak  herdmen, 
And  lies  at  an  altitude  of  16,560  feet,  or  500  fe^t  higher  than  the  mine  a  of  Th^k- 
JaJung.  M,  Benin  compares  this  region  to  the  Pamirs,  tliough  its  deeply  cut 
«ivjtiea  would  eeem  to  be  very  different  from  the  broad  valleys  of  the  latter.  There 
are  only  two  practical  routes  across  it,  one  on  each  side  of  the  central  ma$Mi/, 
Another  section  of  the  route  on  which  information  has  hitherto  been  scanty  la  t 
from  Cheng-tu  to  Lanchau.  In  the  upper  basin  of  the  Kia-ling  it  led  througl 
-country  since  visited  by  Mr,  Litton  (Journal^  voU  xii,  p>  187),  but  beyond 
it  traversed  the  divide  between  the  basins  of  the  Yaug  tse  and  Hwang-ho, 
which  M.  Bontn  was  able  to  throw  new  light,  as  his  itinerary  deviated  from  that 
-of  Potanin.  The  chains  do  not  here  run  from  east  to  west,  but  there  ia  a  rapid 
rise  of  level  towards  the  west,  forming  the  eastern  edge  of  tbe  Tibetan  plateau. 

Dr.  IfieawenlmiB'  Explorations  m  Borneo.— We  have  already  refenvd 
briefly  to  Dr.  Nieuwenhuis'  successful  journey  across  the  island  of  Borneo,  during 
which  the  Kapuas,  the  principal  river  of  the  south-east  coast,  was  ascended  to  ita 
source,  and  tbe  west  coast  reached  by  way  of  the  Mahakam.  A  full  account  of  tha 
journey^  given  by  the  traveller  last  year  at  a  public  meeting  in  Batavia,  has  appearedl 
in  the  TijdMchrift  voor  ItidUcha  Taal-y  Land-,  en  VtiUctnkundi'  (vol  xL  parts  5  and 
6).  The  speaker  began  with  a  short  general  sketch  of  the  island  and  the  hUtory 
of  its  exploration,  drawiDg  a  strong  contrast  between  it  and  the  neighbouriDg  ieJaad 
of  Java,  which  presents  a  varied  appearance  and  abundant  signs  of  civilisation  as 
compared  with  the  almost  unbroken  sea  of  vegetation  met  with  in  Borneo.  Tha 
expedition  was  first  set  on  foot  in  1893-94,  when  Dr.  Nieuwenhuis  was  associated 
with  Prof.  Molengraaf  and  Drs.  Biittikofer  and  llallier ;  but  diHiculties  preveoted 
the  full  realization  of  the  plans  at  that  time,  though  Dr.  Nieuwenhtiia  paved  tl 
way  to  future  success  by  tstablishing  friendly  relations  with  the  Kay  ana  on  tbe 
Upper  Kapuas.  During  his  residence  among  this  tribe  he  was  able  to  eoUeet 
considerable  amount  of  information  respecting  their  manners  and  customs.  He 
considers  that,  with  proper  regard  on  the  part  of  travellers  to  the  feelings  and  social 
regulations  of  the  natives,  there  need  be  little  fear  of  serious  difficulties  with  them. 
One  of  the  most  singular  beliefs  among  tbe  Kayans  is  to  the  effect  that  each  indi- 
vidual possfsses  two  Bouls,  which  are  ever  ready  to  take  llight,  and  thus  entail 
various  maladies  on  the  k>dy  with  which  they  are  associated.     The  tribes  on  the 
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beadwatera  of  tlio  M&hakam  arc  nearly  allied  to  tbe  KajaDF,  and  Dr.  Nieuwfofmia 
obtaioed  the  promise  of  the  latter's  support  in  any  attempt  to  pass  through  ih« 
Mahakam  region*  Other  duties  delayed  the  renewal  of  the  attempt  till  1806,  when 
Dr,  Nieuwenhuis  again  reached  the  Kayan  country,  acGompanlcd  by  aaaiatants  for 
the  investigation  of  the  zoology  and  botany  of  the  districts  visited.  With  the  aid 
of  the  Kayans,  the  uninhabited  tract  between  the  ICapuas  and  the  Mahakam  was 
succesafully  crowed,  and  friendship  established  with  the  tribes  on  the  latter  river, 
in  spite  of  the  intrigues  of  a  Malay  freebooter  who  sought  to  prejudice  the  natives 
against  the  travellers.  All  the  trlbee  of  this  region  form  a  single  group  included 
under  the  name  Babau,  They  differ  much  from  the  Dayaks  of  the  Barito  and 
Kapuaa,  both  physically  and  in  their  more  independent  bearing.  They  have  a 
common  commercial  language,  which  is  understood  widely  in  North  and  East 
Borneo.  Some  difficulties  arose  owing  to  the  scarcity  of  pro  visions  among  these 
people,  bat  un  purchasing  a  supply  of  rice  from  a  neighbouring  triba,  the  party 
were  allowed  to  establiah  a  station  iu  the  virgin  forest,  where  a  coosiderable  time 
was  devotetJ  to  the  zoological  and  botanical  collections.  Excursions  were  also  made 
to  various  mountain  summits  for  the  purposo  of  checking  the  compass  surveys. 
Finally^  in  Decemher,  1896,  canoes  were  purchased  from  the  Fnihinge,  a  neigh- 
bouring tribe,  and  in  spite  of  the  many  rapids  the  Mahakam  was  safely  descended 
to  the  bead  of  steam^navigation  at  Tepu.  In  ^pite  of  attacks  of  malaria,  the  party 
generally  maintained  good  health,  much  altuation  being  paid  by  Dr.  Nieuwenhuis 
to  the  question  of  hygiene.  He  is  of  opinion  that  the  firdt  requisite  iu  malarious 
districts  is  the  avoidance  of  chill,  and  insists  on  the  necessity  of  woollen  clothing^ 
for  this  object. 

AFBICA. 
Captain  Wellby'a  Journey  in  the  dalla  Cotmtriei.— We  have  been  favoured 
with  dctfulB  respecting  Captain  Wellby'a  expedition,  contained  in  a  letter  from  that 
traveller,  dated  **  Lake  Lamina,  January  25, 18119."  Prom  the  Maki  river, which  flows 
into  Ln^k©  Zuai,  Captain  Wellby  had  proceeded  via  the  western  shores  of  Lakes  Zuai,. 
Hora,  and  Lamina  to  the  camp  from  which  he  wrote,  situated  close  to  Wubarak, 
Lake  Zuni  was  found  to  be  fresh,  the  Sukauk  river  flowing  from  it  between  high  chalk 
banks  to  Lake  Hora  (this,  and  not  Hogga,  is  the  true  name)*  Both  Hora  and  Lamina 
contain  soda  and  sa]tj)etre,  but  the  latter  is  by  far  ibc  more  brackish  of  the  two;, 
all  are  full  of  hippopotami.  On  Lake  Zoai  and  the  Sukauk  representative;*  of  the 
Arusi  Gallas  were  met  with,  but  they  were  raiserably  poor,  though  formerly  more^ 
douriiihing.  They  are  knuwn  as  Waiyu  and  Qombo.  West  of  the  two  northern 
lakes  the  country  h  said  to  be  uninhabited.  There  are  inhabited  inlands  in  Lake- 
Lamina,  but  on  attempting  to  reach  them  Captain  Well  by  wai  chased  by  canoes,, 
though  he  succeeded  in  geltins;^  away  without  bluoduhed.  West  of  Lamina  he  came 
upon  the  Tuki  Arusi  Gallas,  living  close  to  the  river  Jiddo.  They  are  friends  of 
Menelik,  to  whom  they  give  one  tufk  of  every  elephant  they  kilL  They  have  no 
swords,  but  bunt  with  spears  on  ponies.  Beyond  these  people  to  the  west  dwell 
the  Ad  art  and  Wuragi  tribes,  also  beloui;ing  to  the  Arusi  Gallas,  while  near 
Wubarak  the  Gumgues  were  met  with.  Captain  Wellby  was  about  to  continue  his 
journey  via  Kambat,  which  place  he  eipected  to  reach  in  two  days. 

The  Foureaa-Lamy  Expedition  acrosB  the  Sahara  —In  ipite  of  rumours  of 
disaster,  the  latest  news  sseems  to  show  that  t lie  persevering  attempts  of  M,  Foureau 
to  cross  the  Sahara  aouth  of  Algeria  are  likely  to  meet  with  aucces?.  The  explorer, 
with  whom  la  assticiated  Count  Lamy  as  military  commander  of  the  expedition, 
has  communicated  to  the  Paris  Geographical  Society  two  letters,  written  in  Janu- 
ary,  and  giving  details  of  hia  experiences  down  to  the  2ntb  of  that  month  {EetfU€ 


L 


534 


THE  MONTHLT    BSOOBB. 


Frangaise^  1899,  p.  210  *).  A  telegram  has  also  been  receired,  brlDgiag  down  ti 
news  to  February  11.  Early  in  December  the  expedition  had  reached  the  nortbam 
edgd  of  tbe  Taasili  (plateau)  of  the  Azjer,  after  a  halt  at  Temaflsinin,  which  was  td 
serve  as  the  base  fur  tlio  further  advaoce.  On  January  6,  the  date  of  M,  Foureau't 
first  letter,  the  party  were  m  lat.  25^  10*^  N.»  the  Taasili  having  btjen  safely  croBBed« 
though  not  without  difficulty.  Its  western  portion  U  known  as  Tindesset,  uid 
here  the  expedition  was  for  fire  days  paasing  aoroai  the  limestone  plateau,  which 
reached  a  height  of  5700  feet.  The  basin  of  the  Igharghar  had  not  yet  bc^D  left. 
The  surrounding  region  was  essentially  volcanic,  a  granite  formation  following  im- 
mediately after  the  limestone.  Towards  the  cast  lay  au  elevated  massif  named 
Adrar.  On  January  20  lat.  23°  K.  had  been  reached,  at  the  post  of  Tadent,  oa 
the  caravan  route  from  Gbat  to  Air.  The  water-parting  between  the  Medlterranaaii 
and  the  Atlantic  had  been  crossed  on  January  9,  at  an  altitude  of  'lf>90  feel.  From 
Tadent  a  visit  had  been  paid  to  the  scene  of  the  maasacre  of  the  Flattera  MiamoD, 
but  no  remalos  uf  the  unfortunate  party  existed.  The  well  at  which  the  tnaaeacni 
took  place  is  name<l  Tajenut,  not  Bir-el-Gharama,  and  lies  87  miles  west>nortb-weBt 
of  Tadent.  On  February  2  In-Azaua  was  reached,  and  the  party  was  about  ta  ael 
out  for  Air,    No  aggression  on  the  part  of  the  Tuareg  had  been  experienced. 

Major  If  acdonald'a  ^pedition*— A  telegram  from  Mombasa  on  March 
last  annouDced  the  safe  arrival  at  that  place  of  Major  Macdonald  and  bis  staff, 
their  return  from  the  expedition  through  the  northern  parts  of  Brilisb  East  Africa. 
The  Latuka  country^  east  of  the  White  Nile,  seems  to  hare  been  the  furthest  point 
reached  by  the  main  column,  and  this  has  been  brought  under  British  influence  by 
a  treaty  with  the  kiug.  Although  compelled  to  join  the  Dervishes  during  the  period 
of  their  powor,  he  willingly  embraced  the  opportunity  of  breaking  with  them. 
Captain  Austin,  whose  work  on  Lake  Rudolf  was  referred  to  in  our  March  number, 
ia  Raid  to  have  made  a  treaty  with  the  Donjiro,  whose  territory  extends  beyond  the 
6th  degree  of  north  latitude.  We  have  received  various  mapR  embodying  the  goo- 
graphical  rcsultii  of  the  expedition,  and  hope  to  publiwh  them  on  Major  Macdcmald's 
return. 

Captain  Bethe's  Journey  1^  the  Ufimihiro  Maimtama.— The  Deuti 
KolvitiiiJUati  for  January  1  last  contains  the  report  of  a  journey  made  last 
by  Captain  Bethe  to  the  interesting  volcanic  region  north -east  of  Lake  Kivu^ 
German  traveller  advanced  considerably  to  the  oorth  of  VonGotzen's  route,  and  his 
joumay  has  resulted  in  geographical  diBcoverlea  of  some  importance*  Passing  by  the 
west  end  of  Lake  Muhazi,  discovered  by  Von  Gdtzen,  Captain  liethe  came  upon  a  fine 
lake  named  Klfuha,  surrounded  by  jagged  mountains ;  the  country  here  is  named 
Bugira.  Proctieding  westwards  across  vast  lava-fields,  the  party  reached  the  volcano 
Kirunga-ya-Ufumbiro,  which  aeemK  to  be  the  eaBtemmost  of  the  lioe  of  peaks  first 
seen  by  Captain  Speke,  and  not  the  Kirunga  of  Von  Gotzen,  of  which  the  full  name 
ia  Kirunga^cha-gongo.  Accordiog  to  Captain  Bethe,  who  ascended  it,  it  reaches  a 
height  of  between  13,000  and  16,000  feet,  and  will  thus  bo  conaiderably  higher 
than  the  last-named  jjeak  (11,300  feet).  The  natives  have  built  themaelvos 
dwellings  beneath  the  lava-blocks,  but  have  to  fetch  water  from  a  diatanc©,  a^  the 
neighbourhood  of  the  Tolcano  Is  quite  waterless.  A  email  crater  was  found  on  the 
summit,  and  this  was  quite  filled  with  water,  which  e^a^ses  by  a  subterranean 
channel.  Some  pcanty  springs  on  the  mountain-side  also  send  a  Bubtetranean 
stream  to  Lake  Nyaburera,  whieh  in  its  turn  sends  its  waters  by  a  series  of  &Ui 
into  Lake  NyaruhondOj  which  lies  at  250  to  3C0  feet  lower  leveL    Captain  Bathe 

*  The  earlier  eonrse  of  the  expedition  ia  described  in  the  February  nnmber 
jonroal  (p.  OIX 
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thinkB  that  the  outflow  of  tlie  latter  joing  the  Nyavarongo,  Tarning  east  and 
south,  and  passing  through  a  district  inhabited  hy  dwnrfs,  the  expedition  struck 
the  Kagera  near  a  wide  lagoon  formed  hy  an  expansion  of  Ifei  bed  a  little  below  the 
junetion  of  the  Nyavarongo  and  Akanyam  ;  then  croising  the  routes  of  Baumann, 
Kamsfty,  and  others,  it  made  its  way,  with  some  ftghttngi  across  the  Buvuvn  and 
Luvirosa  to  Hnyaga,  at  which  place  the  White  Fathers  had  arrived  a  few  days 
previously.  Thence  Captain  Bethe  was  hurriedly  called  to  Ujiji  hy  news  of  a 
threatened  revolt  of  the  Arabs,  which,  however,  soon  fell  to  the  ground. 

The  Behaf  l6  Expedition  to  Lake  Cliad.— ITie  lievua  Fran^ise  for  April 
announces  that  before  November  19,  1898p  M,  de  Bohagle  had  made  two  journeys 
to  Bagirmi,  in  the  course  of  which  he  had  carefully  surveyed  the  course  of  the 
Grihingi  and  that  of  the  Shari  as  far  as  10^  north.  He  had  also  made  a  ten  day  a* 
voyage  on  the  Bamingi,  above  its  junction  with  the  Gribingf,  and  had  explored 
several  other  atrean^.  In  the  same  journal  it  is  recorded  that  M.  Gentil  has  been 
appointed  French  Commissioner  on  the  Shari,  for  the  purpose  of  occupying  Bagirmi 
and  other  parts  of  the  basin  of  Lake  Chad, 

Bail  way  Project  for  French  Congo. — An  expedition,  under  the  command 
of  A.  Fourneau,  was  last  autunui  t»et  on  foot  for  the  examination  of  a  route 
fiuitable  for  a  railway  from  Libreville  to  the  Coogo  (Ecvm  Franpiise,  April,  181)1)). 
Early  in  Kovember  the  whole  party  reached  IlrazmvillOj  whence  the  leader  set  out 
on  the  8th  of  that  month  for  Wesso,  on  the  Sangha,  This  was  to  form  the  rendez- 
Tons  of  the  expedition^  which  was  expected  to  unite  there  about  the  end  of 
February, 

German  Expedition  to  the  Sanga.— A  German  expedition  for  the  explora- 
tion of  the  south-east  corner  of  the  Cameroona  territory,  on  the  Sanga  river,  aet  out 
at  the  end  of  last  year,  under  the  leaderahip  of  Dr,  Pieyn.  It  is  proceeding  by 
way  of  the  Congo,  where  it  arrived  in  December.  Dr.  Pleyn  la  well  provided  with 
imstrumentfl  for  the  astronomical  deternitnation  of  positions,  and  will  begin  work 
on  the  Ngoko,  the  western  branch  of  the  Sanga.  The  correct  fixing  of  poaitions 
in  this  region  is  of  importance  with  regard  to  the  course  of  the  boundary  between 
the  Cameroons  and  French  Congo,  A  German  expedition  to  Lake  Chad  has  also 
been  projected,  but  the  idea  aeema  at  present  in  abeyance. 

Hew  Eomte  to  Karema;  on  Lake  Tanganyika.— A  journey  from  Bagamoyo 
toKarema  waa  made  in  18LI7  by  PSre  Dromaux,  of  the  *'  White  Fathers,'*  by  a  more 
direc t  route  tb an  an y  followed  by  prev ioua  travellers .  A  abort  account  of  the  Journey, 
with  a  map  baaed  on  P^re  Dromaux's  journal,  is  given  by  Paul  Langhans  in  the  first 
number  of  Fetermanns  MiUtilungen  for  the  current  year.  The  chief  interest  of  the 
route  lies  in  the  second  hBlf,  which  led  from  iFcke,  in  Weattm  Ugogo,  through  the 
districta  of  Ukimbu  and  LTkonongo,  joining  the  routes  of  Prince  and  others  (cf. 
Journal^  voL  xii.  p.  70)  in  the  former,  with  those  of  Kaiser/Thomaon,  etc,  in  the 
west  of  the  latter.  Between  Iseke  and  Itunoba,  the  first  snb-district  of  Ukimbu, 
the  traveller  crossed  a  long  uninhabited  itretch,  in  which  water  could  everywhere 
be  obtained  by  digging  (In  September),  while  in  the  wooded  region  on  the  frontier 
both  water  and  game  were  found  in  abundance,  the  latter  including  antelopes, 
gazellefc,  etc.,  and  even  elephants.  Tbe  chief  place  in  Itumba  lies  on  an  elevated 
plain  exposed  to  strong  and  cold  wind?,  which  blow  from  midnight  to  midday ; 
the  "  tembes "  are  scattered  over  an  area  two  days*  march  in  diameter.  Kiwele, 
too  (separated  from  Itumba  by  an  uninhabited  tract),  occupies  a  wide  plain,  with 
somewhat  sandy  and  badly  cultivated  soil,  though  bananas  are  grown  here  and 
there.  The  cattle  hai  much  diminished,  owiog  to  the  Wahehe  raids.  The  female 
ehief  of  Kiwele  belongs  to  the  people  of  Unyanjembe  and  manydifet^nt  languages 
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Are  spokeiii  by  reason  of  the  number  of  alATea  and  adventurers  who  came  intc^vH 
land  in  the  time  of  her  grandfather ;  there  are  a  few  villages  of  Wangwana.  The 
boundary  between  Uklmbu  and  Ukonongo,  which  has  been  hitherto  indefijiite,  i& 
placed  by  P^re  Dromaux  at  the  MuaBgwa,  a  right-bank  tributary  of  the  Hangwa 
(basin  of  Lake  Bukwa).  The  first  district  of  Ukonongo  reached  was  Kabuje^ 
formerly  conquered  by  Nyanga  of  Kiwele,  but  now  re-occupied  by  its  old  chiefs 
Eakuiko^  who  has  built  a  new  town  at  Ilunde,  where  his  people  cultivate  some 
manioc  and  sugar-cane.  In  Ma^^ulu,  likewise,  the  old  trading^station  Sake,  visited 
by  Kaiser  in  1882,  but  since  destroyed,  has  lately  been  rebuilt.  Arrived  at 
Mpimbwe,  still  forming  part  of  UkoQOogo,  P^re  Dromaux  turned  south warda  to 
visit  Olelo,  the  chief  town  of  the  district,  and  tbe  largest  place  seen  by  hini  since 
leaving  the  coast.  The  o!d  chief  Kaaogea  was  in  power  so  far  back  aa  the  time 
of  the  murder  of  Captain  Carter  and  Mr.  Cadeohea^l  by  Mirambo's  **  Riigft-ruga.' 
The  Kafuu  where  croased  had  no  water  on  the  surface,  though  higher  up,  in  July. 
its  bed  was  full^  and  crocodiles  and  hippopotami  were  seen.  It  unites  with  the 
RuDgwa,  which,  contrary  to  provious  reports,  Pere  Dromaux  considers  to  be  tlie 
chief  stream ;  its  source  is  placed  by  him  further  east  than  on  previous  maps.  The 
further  route  along  the  foot  of  the  Fipa  plateau  led  across  a  succession  of  difficult 
gullies,  and  a  similar  country  was  also  traversed  after  the  Tanganyika  basin  had- 
been  reached.  The  Eataui  steppe,  in  the  centre  and  north  of  Mpimbwe,  becomes 
an  impaesable  lake  in  the  rainy  seasoD,  and  its  soil  is  rich  black  humas.  Amongst 
the  results  of  Ihe  journey  is  the  clearing  up  of  the  direction  of  Carter's  last  march, 
as  well  as  the  introduction  of  corrections  as  regards  Thomson's  route  of  1880. 

Slirvey  of  the  Lower  Limpopo.— During  the  Portuguese  military  operatlona 
in  East  Africa  in  189G  a  gunboat  was  sent  up  the  Limpopo  as  far  as  the  point 
known  as  GuogunhanaV  ford.  Her  couiniaDder,  Lieut,  de  Andrei,  took  as  careful 
a  eurvey  of  the  river  as  the  circumstances  of  the  campaign  permitted,  and  has  given 
a  sketch  of  the  results  in  the  ninth  part  of  the  sixteenth  series  of  the  Uoletim  of 
the  Lisbon  Geographical  Society,  accompanied  by  a  large-scale  chart  of  the  river. 
The  recoanaissance  was  made  in  Decembari  at  the  time  of  low  water^  and  grea^ 
difficultits  were  experienced  in  navigating  the  vessel.  These  began  at  the  Ilha 
Verde  in  24°  5?*'  S.  lat,,  where  a  passage  was  not  effected  until  after  eight  aad 
twenty  hours*  incessant  toil.  From  this  pjint  to  the  lower  end  of  Monleane 
island,  in  24°  48^',  navigation  was  comparatively  easy,  but  the  river  then  noon 
began  to  get  shallower.  A  little  south  of  2P  45'  two  branchea  were  seen  ■  but 
that  from  the  west,  which  continued  the  direction  of  the  river  below  the  junction 
was  6oon  found  to  be  completely  blocked.  Lieut.  Andrei  thinks,  however  that 
at  high  water  it  forms  a  continuous  channel^  giving  a  more  direct  passage  than  ihe 
oaatem  branch  to  the  surplus  water.  The  Cbangane,  a  tributary  on  the  If  ft  bank. 
a  few  miles  higher  up,  proved  to  be  navigable,  though  narrow ;  it  flows  immediately 
under  Mount  Chibuto.  Above  this,  a  liltle  below  GungunhaDa'a  ford,  the  Limpooa 
was  almost  blocked  by  a  bar  of  hard  micaceous  clay,  and  only  af^r  a  Ion?  aearch 
was  a  channel  discovered  with  2 J  feet  of  water.  When  the  river  is  at  ita  lowest^ 
a  fall  probably  occurs  here*  The  ford  itself  is  passable,  as  nativ^es  who  w^ere  seen 
to  cross  by  it  were  immersed  up  to  the  neck*  From  this  fo^wt  the  gunboat  was^ 
ordered  to  retuia,  f50  that  the  reconnaissance  could  not  be  continued  further 
Lieut*  Andrea  thinks  that  the  river  will  in  the  near  future  become  an  important 
channel  of  communication  with  the  ioterlor,  for  ita  bar  is  not  now  considered  my 
dangerous  as  formerly.  The  high  water-level  rises  at  intervals  of  a  few  years  mort» 
than  24  feet  above  that  observed  at  the  time  of  the  survey;  the  whole  plain 
bordering  on  the  river-banks  h  then  flooded. 

The  AuBtrian  Ixpeditioa  to  Arabia  and  Sokotra  — We  leam  from  Tiemka 
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that  TDo^  of  the  members  of  the  expedition  aeiit  out  in  September,  1698,  by  the 
Vienna  Academy  of  Sciences  for  the  exploration  of  Southern  Arabia  {Journal^ 
roL  xii.  p,  521),  returned  to  the  Auatrian  capital  about  the  middle  of  April. 
A  short  communication  on  the  reaulta  of  the  expedition  has  been  made  to  the 
Imperial  InBtltute  of  Geology  in  Vienna  by  the  geologist  of  the  party.  Dr.  Frana 
Kosemat,  who  re^xirts  that»  in  spite  of  the  short  time  speot  in  Arabia,  be  has  suc- 
ceeded in  niakiDg  sjome  interesting  geological  obaervationB  on  the  south  coast  of  that 
country.  More  important  results  have,  however,  been  obtained  from  the  islaod  of 
Sokotra,  aa  well  aa  from  the  small  islands  of  Abd-oUKitri  aod  Samba/  lying 
between  it  and  Cape  Guardafui*  Not  only  has  Dr.  KcfiRmat  been  able  to  coostruct 
the  firHt  geological  maps  of  the  ifiland^,  but  he  has  made  valuable  additious  to  our 
knowledge  of  the  topography  of  Sokotra,  which  is  abown  in  its  broad  outlines  only 
on  existing  mapv^i.  An  interejsting  point  mentioned  is  the  fact  that  the  districts  on 
the  inlands  which  belong  to  the  Cretaceous  and  Eocene  format  lots,  exactly  resemble 
in  morphological  character  the  *'  Karat "  lands  of  Austria. 

Tlie  T&ets6  Fly  Disease- — Laboratory  researches  have  lately  been  carried  on, 
by  a  committee  appointed  by  the  Royal  Society,  for  the  purpose  of  throwing  light 
on  the  Nagana  or  tsetse  disease,  and  especially  of  discovering  methods  of  prevention, 
cure,  or  immnnization.  Messrs.  Kanthack,  Durham^  and  Blandford,  to  whom  the 
experiments  were  entrusted,  have  made  a  preliminary  report  on  their  labours  down 
to  August  last,  which  is  printed  in  vol  Ixiv*  of  thro  Frocealings  of  the  Hogal  Society 
(No.  404),  So  far  the  results  have  been  mainly  negative ;  but  the  work  is  being  con- 
tinued, and  it  is  to  be  hoped  that  seme  method  of  dealing  with  the  Ecourge  may  at 
length  be  discovered.  The  first  experiments  recorded  deal  with  tlie  susceptibility  of 
difTerent  animals  to  the  disease,  a  number  of  different  species,  from  the  smaller  animals, 
such  as  dogs,  rats,  etc.,  to  krge  animals  like  the  horse,  having  been  iuoculaled  with 
diseaaed  blood.  In  almost  every  case  the  disease  was  developed  and  proved  fatal  in 
a  longer  or  shorter  time*  A  bosch-bok  died  without  showing  any  decided  symptoms, 
but  it  was  found  that  hybrids  of  zebra  and  horse,  as  well  as  of  zebra  and  asp,  were 
equally  susceptible  with  other  horses  and  asses.  The  writers  consider  that  the 
experiments  made  by  Koch  on  hybrids  are  inconclusive,  as  there  was  no  proof  that 
the  animals  were  ever  really  inftcted.  Guines-piga,  though  susceptible,  proved  more 
redatant  than  the  other  animals  experimented  on,  while  pigeons,  tho  only  birds  yet 
tried,  showed  no  signs  of  infection.  Other  points  touched  upon  arc  the  mode  of 
infection,  symptoms  of  the  disease,  and  so  od.  Endeavours  to  produce  iinmuEity  by 
inoculation  in  a  variety  of  ways  have  so  far  proved  entirely  unsucceasful,  nor  have 
any  means  of  cure  or  alleviation  of  the  disease  been  discovered.  Investigations  into 
the  life-history  of  the  hsBmatozoon,  discovered  in  the  blood  of  infected  animals  by 
Surgeon'Major  Bruce,  have  led  to  no  very  complete  results.  The  parasite  is  closely 
allied  to  the  Trypanosoma  present  in  the  Surra  disease  of  India,  and^  according  to 
Kuch,  is  identical ;  but  this  cannot  be  C4>nsidered  proved,  though  the  diseases  aeem 
closely  similar.  The  Trypanosoma  dbcovered  by  llougct  in  a  horse  in  Algeria  is 
also  similar  to  that  present  in  tsetse-Oy  diBoaae,  but  the  form  occasionally  found  in 
Bngliah  rata  seema  quite  distinct.  A  full  report  will  he  published  on  the  oompletioiv 
of  the  observations. 

AHXBICA, 

Cartogr&pliy  of  the  State  of  Maryland.— The  latest  Report  of  the  Mary- 
land Geological  Survey  (vol.  ii,)  contain  a  an  important  summary  of  the  history 
of  cartography  of  the  state  by  Mr.  E.  B,  Mathews,  under  the  title  of  the  **  Mapa 


*  Named  also  Samneh,  Sumlah,  and  Sam!eh  on  exiBting  maps. 
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and  Hjip-makera  of  ManrlAnd."  Commencing  with  AjUod^s  map  of  1527,  a  desorip- 
tkm  18  giTen  of  the  lendiog  maps  of  the  atate,  together  with  Dotices  of  the  men 
who  made  the  sketchei  and  survey s  for  them.    Manj  IntereBting  facts  are  revealed 
by  a  study  of  the  early  maps,  regarding  the  physiographical  changes  which  hare 
occurred  in  hiatonc  time  along  the  Chesapeake  and  Atlantic  coast-line.     The  early 
cartographical  representation  of  the  territory  of  Maryl^ad  is  mainly  dev^oted  to  the 
delineatioD  of  the  shores  and  lands  bordering  on  the  Chesapeake  aod  the  Potomac. 
Captain  John  Smith,  in  his  voyage  up  to  the  mouth  of  the  Susquehanna,  gained  mors 
information  regarding  the  character  of  Chesapeake  bay  than  did  any  of  Ms  euccesaon. 
The  features  of  particular  value  in  the  Smith  map  are  the  shores  of  SomenBet,  Dor- 
chester, and  Cecil  counties^  and  the  coast-line  between  the  Patapeco  and  Point  LiOok- 
out     The  Lord  Baltimore  and  AIsop  maps,  of  1635  and  1666^  show  aome  slight 
advance  in  knowledge ;  while  the  Hercoan  map  of  1670  for  the  first  time  prenenta  an 
accurate  delineation  of  the  shore-line  between  Cambridge  and  Chetitertown.     Some 
slight  knowledge  was  acquired  during  the  middle  of  the  eighteenth  century  regarding 
the  regions  of  the  Appalachians  west  of  the  Blue  Ridge  and  the  vsdley  of  the 
Shenandoah.    Scarcely  anything  was  known  of  the  mountainous  country  lying  at 
any  distance  from  the  north  branch  or  the  south  branch  of  the  Potomac*     The  naap 
drawn  by  Fry  and  Jffferson  in  1751  gives  some  information,  but  it  waa  not  until 
Griffith's  map  of  171M  was  published  that  the  knowledge  acquired  of  the  wastarn 
portion  of  the  state  was  rendered  available.    No  attempt  was  made  to  delineate 
the  inequalities  of  the  surface  until  the  inauguration  of  the  work  by  Alexander  and 
Ducatel,  while  little  was  attempted  in  the  way  of  road  traversing  prior  to  the  ex- 
tensive surveys  by  Mar  tenet.     The  folio  wing  maps  are  mentioned  as  representing 
the  most  accurate  cartographical  inform atioti  at  the  present  time  :  the  map  now 
being  issued  by  the  United  States  Geological  Survey,  which  covers  a  large  area  of 
the  state ;  the  charts  prepared  by  the  Coa^t  and   Geodetic    Survey,  representing 
the  territory  adjacent  to  and  underlying  the  Chesapeake  waters;   while  for  the 
oflScially  unmapped  portions,  the  state  maps  published  by  Martenet  are  recommended. 
although  stated  to  be  at  least  ten  years  out  of  date.    For  the  eastern  shore  of  Mary- 
land, as  also  for  the  northern  jx)rtions  of  Cecil,  Baltimore  and  Carroll  counties,  ihe 
early  atlases  publlahed  about  twenty  years  ago  are  said  to  be  the  most  accurate  and 
detailed.    The  present  Geological  Survey,  in  co-operation  with  the  U.S.  Qeological 
Survey,  is  rapidly  reducing  the  unma[)ped  portions  of  the  state,  and  it  is  hoped  that 
within  a  few  years  sufficient  material  will  be  to  hand  for  an  adequate  representation 
of  the  physical  geography  of  the  state  upon  a  large  and  uniform  scale* 

Eiohard  Ludwig's  Journey  in  Santo  Domingo,— Prof.  Sievera  haa  done 
a  service  to  geography  by  publishing  in  various  German  geographical  journals  the 
resnlts  of  the  extensile  journeys  of  tho  deceased  traveller,  Richard  Ludwig,  in  the 
eonntries  bordering  on  the  Caribbean  sea.  The  latest  inatalment,  dealing  vrith 
Ludwig^s  travels  in  the  island  of  Santo  Domingo,  appears  in  the  ZeiUckrift  of  the 
Berlin  Geographical  Society  for  1898  (part  5),  Bom  io  184D  at  Waldmannahofen 
in  Wiirtemberg,  Ludwig  applied  himself  in  his  early  years  to  the  calling  of  an 
apothecary,  and  after  the  Franco-German  war,  in  which  he  took  part,  became 
director  of  a  quinine  factory  at  Munich.  In  1883  he  went  out  to  Puerto  Gabelloon 
behalf  of  a  guano  syndicate,  and  spent  the  rest  of  his  life  in  Venezuela  and  neieh- 
bonring  countries,  making  constant  journeys  for  the  Investigation  of  their  mineral 
resource?,  and  visiting  niany  districts  generally  avoided  by  European  travellenL 
Dr.  Sievers  himeelf  accompanied  him  on  one  of  the  journeys,  and  bears  witness  to 
the  trustworthy  character  of  his  observations,  which  relate  to  the  botany  ae  weU 
as  to  the  general  geological  relations  of  the  countries  visited.  Those  made  in  Santo 
Domingo  are  of  special  value,  not  only  on  account  of  the  scantiness  of  our  information 
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on  the  iiLiad  generally,  but  because  tbey  shed  new  light  on  the  structure  of  the 
island  and  its  rektioa  to  other  lands  bordering  on  the  Medit^rraoean  sea  of 
America.  Ludwig  made  three  principal  jouruejs  in  the  island,  the  lirst,  undertaken 
in  1B88,  being  the  most  Important  of  all.  It  led  from  Santo  Domingo  along  the 
coast  to  Azua,  thence  to  the  Lag^na  dc  Eoriquillo,  and  northwards  to  San  Juan 
and  the  upper  Artibonite,  in  the  great  north-west  plain.  In  retumingi  the  traveller 
look  a  northerly  route  from  Azua,  which  led  across  the  higher  inland  ranges  in  the 
neighboui-hood  of  Piedrablanca,  On  the  second  journey,  he  proceeded  by  sea  to 
Saochez^,  on  the  north-east  coast,  and  thence  made  his  way  to  Macoris,  retumiog 
to  8anto  Domingo  overland  by  way  of  Cotui ;  the  moat  valuable  result  was  the 
study  of  the  northern  range  of  the  island^  the  Sierra  de  Monte  Cristi«  The  third 
journey  was  mainly  by  sea  aloog  the  aouth  coaat,  the  islands  of  Boata  and  Alta  Vela 
bemg  visited,  and  the  latter  proved  to  be  due  to  recent  eruptive  sgencies.  Prof. 
Sievers  gives  detailed  accounts  of  the  journeys  from  the  traveller's  own  notebooks, 
and  ends  with  a  summary  of  the  oonclnsiona  to  be  drawn  as  regards  the  geoiogtcal 
structure  of  the  island,  showing  in  particular  the  modifications  to  be  introduced 
into  GabVs  account  of  the  same.  The  most  important  result  is  the  proof  that  the 
island  poMemoa  a  sub-structure  of  archaic  rocks,  which,  in  association  with  vast 
eruptive  masses,  can  thus  be  traced  both  on  the  north  and  south,  as  well  as,  in  part, 
on  the  east,  of  the  Caribbean  sea.  The  paper  contains  a  large-scale  map,  showing 
Ludwig^s  routes  and  the  mountain  systems  of  the  central  part  of  the  island;  the 
distribution  of  crystalline  schists,  etc*,  being  shown  on  an  inset. 

Hr.Hilloil  the  West  Indies.— Mr.  K  T.  Hill,  of  the  United  Sutes  Geological 
Survey,  \ms  written  a  coraj^reheiisrvti  book  on  the  West  Indies,*  treating  each  of  the 
islands  or  minor  groups  in  well-proiXJftiontHl  detail  Though  the  names  of  Cuba 
and  Porto  Rieu  appear  more  prominently  in  the  title,  these  islands  do  not  receive 
mcsre  space  in  the  descriptions  than  their  extent  and  importance  justify.  The 
book  is  appropriately  dedicated  to  Prof.  Alexander  Agaseij!,  in  appreciation  of  his 
important  researches  into  the  physical  geograj*by  of  the  American  Mediterranean, 
In  his  iotroductory  sketch  of  the  geographical  position  of  the  West  Indies,  Mr. 
Plili  lays  stress  on  the  fact  that  North  America  lies  on  the  whole  to  the  west  of 
South  America,  while  Central  America  forms  a  west-to-east-running  peninsQla 
connectiug  the  two.  Stress  Is  also  kid  on  the  fact  that  the  high  ground  along  the 
west  coasts  of  North,  Central,  and  South  America  is  no  proof  of  the  existenoe  of  one 
continuous  mountain  range*  There  arc  distinct  breaks  in  its  continuity,  and  before 
the  upheaval  of  Central  America  the  northern  and  southern  (or  western  and  eastern) 
continents  were  coiinecUid  by  a  continuous  or  nenrly  continuous  land-bridge  along 
the  hrie  of  the  Antilles.  The  system  of  the  Andes,  if  continued,  would  be  found  to 
curve  eastward  and  northward,  while  that  of  the  Rocky  mountains,  if  continued, 
would  curve  westward  and  southward,  the  two  mountain  sysiems  running  parallet 
and  about  2000  miles  apart.  A  third  or  Antillean  mountain  system  runs  between 
the  two,  with  a  prevailing  west-to-east  trend.  On  these  three  mountain  systems 
due  to  great  Earth- folds,  volcanic  mountaiys  are  parasitic,  but  their  distribution  is 
irregular.  The  general  result,  however,  is  that  the  Caribbean  Sea  is  bordered  on 
the  east  and  west  by  volcanic  chains,  and  on  the  north  and  south  by  fold-mountains. 
In  classifying  the  islands  according  to  their  nationality,  Mr,  Hill  points  out  that 
many  of  the  islets  and  reefs^  such  as  Aves  and  Roncador,  are  beyond  the  pale  of 
any  government,  a  fact  which  he  explains  either  by  their  intrinsic  worthlessness 


*  *Cuba  and  Porto  Rico,  with  the  Other  Islands  of  the  West  Indies;  tbelr  Topo- 
graphy, Climate,  Flora,  I*rtxlucti,  Indnfltriea,  Cities,  People,  Politicttl  Conditions,  etc. 
By  Bebert  T,  Hill    London  :  T.  Fisher  Unwio.     1898. 
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or  bf  the  fact  tbat  acknowledged  ownership  would  in  voire  expenaiv-e  responnbililafl^ 

such  fts  tlie  pbcing  of  ligbtbousea.     Tbe  general  ri^ulU  &ra  sommjuized  in  tliree 
cb^pters,  on  the  Greological  Features  of  tbe  West  Indies^  Race  Problems 
West  Indies,  and  tbe  Future  of  tbe  West  Indies.     Tbere  are   m&Qjr 
Tiewff,  but  the  maps  are  few  and  not  of  tbe  best  qaalitj.    One  fact 
noted  is  tbat  tbe  N^ro  moe  has  no  tendency  to  increase  in  Cabtt, 
tbe  other  islands  of  the  West  Indies,     The  520,000  people  of  Africaa  desooot,  half 
of  them  mulattos,  who  lived  in  Cuba  before  the  fatal  efTecU  of  Wejler's  poUcf 
began  to  act,  are  all  tbat  now  represetit  the  importation  of  over  a  miUioti  Afnean 
slayes.     Mr.  Hill  pays  a  high  tribute  to  tbe  organi^al^o  and  administration  of 
British  West  Indian  islands. 


krized  in  three 
:>b]eiDjs  in  tha^J 
Mny  exoellenl^l 
ict  of  iotCfti&B 
a«  it  doe*  ^^ 
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AITBTEALA8IA   AHD  OCSAVIC  IBL&HBS. 

Aimn&l  Aeport  on  British  New  Guinea.— Tbe  last  annual  report  of  Sir 
Wm,  Macgregor  as  administrator  of  British  New  Gainea,  which  has  Imtely  beoQ 
issued  as  a  Parliamentary  paper,  gives  an  acoount  of  the  general  progreaa  of  tho 
posEestion  during  1897-98,   besides    containing  various   reports    on    matten   of 
scientific  interest.     The  geograpbical  matter  is  to  be  found  chiefly  in  the  reports 
of  visitB  to  little-known  districts,  some  of  which  have  already  been  publiahed  from 
time  to  limCi  and  have  been  noticed  in  our  pages.    Another  valuable  coDtribution, 
however,  is  the  large-scale  map  (6  miles  to  the  inch)  in  four  sheets,  of  the  south- 
eastern part  of  the  possesaion^  which  embodies  tbe  results  of  receot  explorationa  in 
the  whole  south-eastern  end  of  the  island  beyuud  ibe  German  frontier.      It  baa 
been  pepared  under  the  direction  of  the  Surveyor-General  of  Queensland.     Some 
geographical  Itema  included  in  the  report  have  apparently  come  to  band  aince  tbe 
publication  of  the  map.    Tbe  latter  shows,  e.y.,  the  Yodda  branch  of  tbe  Mambsr^ 
as  occupying  a  great  longitudinal  valley  running  far  to  the  aoutb-east,  bat  from  m 
sketch-map  showing  tbe  tracks  cut  by  a  prospecting  party  in  this  district,  it  seems 
that  the  upper  oourae  of  the  Kumusi  (which  enters  the  sea  to  the  east  of  the 
Mambare  in  about  148°  15'  east)  runs  from  south  to  north  across  the  suppoeed  line 
of  that  valley,  which  does  not  extend  east  beyond  14'-  jO',  the  Yodda  rising  at  the 
east  end  of  Mount  Pdrkes,     A  report  of  geograpbical  interest  not   previously 
referred  to  is  tbat  by  Mr,  A.  C.  Eoglish,  on  a  journey  from  the  Rigo  station  to  the 
eastern  slopes  of  Mount  Potter,  near  the  sources  of  the  Kemp- Welch  river.      It  led 
across  the  Musgrave  river  by  a  very  roygb  track  over  the  spurs  of  Mount  Bride, 
The  Musgrave  valley  is  ref>orted  as  quite  uniohabited,  hut  the  land  on  both  banks 
is  of  excellent  (quality.     Id  the  Deighbourhood  of  Mount  Putter  tbe  Memai  branch 
|0f  the  Kemp  Welcb  river  was  reacbed ;  it  is  said  to  ribe  on  the  nortb-west  aide  oi 
founts  Baron  and  Obrec*     The  main  hmiich  is  the  Adai,  which  riina  through   the 
Kesbit  valley,  and  is  re|x>rted  to  be  in  flood  all  the  year  round,     Amoog   the 
appendices  are   to  be  found  meteorological  returns  from  Di^giirA,  Port  Moresby^ 
and  Daru;  notes  on  Totemism  ;  and  reports  on  botany  and  mineralogy,  inclading 
one   by  Mr.  Hems!ey  on  the  alpine  plants  of  the  Owen   Stanley  range.       The 
remarks  by  tbe  administrator  on  the  general  condition  t>f  the  possession  are,  on  the 
whole,  encouraging.    The  valuable  results  of  the  work  of  the  missiouariea  arv 
tingrudgingly  recognized.    Satisfaction  Is  cipreaecd  at  tbe  increasing  uae  by  the 
natives  of  courts  of  law,  and  the  progressive  employment  of  tistives  during  the  hut 
decade*    During  that  time  great  progress  has  been  maiJe  with  the  pacification  of 
the  countrVg  and  the  examination  of  its  resources  can  now  proceed  deliberately  and 
oontinuoufily.     The   colony  awaits  agricultural  development,  which  ctm    only   be 
eflTected  by  Europeans,  and  !*«,  witboot  doubt,  tbe  most  pressing  need  of  the  country 
at  the  present  time.    It  can  bo  carried  out,  not  only  without  detriment  to  tbe  Hj^hta 
of  the  natives,  but  even  to  their  poBitive  advantage. 
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Dr.  Voa  den  Steinea^s  Vuit  to  ike  Marc[iie»a8  Islaads.— The  woll-known 
Germnn  etbnologlst»  Dr.  Karl  von  dea  Steineo,  gavo  before  the  Berlin  Greographical 
Sockty  in  December  last  an  account  of  his  malt  to  the  Marquesas  laLandB,  made  in 
1897,  for  tbe  purpose  of  collecting  ethnological   objecta  for  the  Berlin  **  Volker- 
mnseum.*'    From  the  point  of  view  of  ethnological  ecience,  such  a  collection  from 
the  moBt  easterly  outposts  of  tbe  Polynesian  race  was  of  the  first  importftnce,  not 
a  single  museum  in  tbe  world  possessing,  previously  to  Dr.  von  den  Steinen'8  visit, 
one  in  any  way  adequate  to  supply  detailed  infonnation  to  students,  while  tbe 
knowledge  possessed  of  the  language,  traditions,  and  mythology  of  the  people  of 
the  group  wan  very  far  from  heiog  complete.    Leaving  San  Fraucisco  by  a  sailing- 
ship  of  the  line  subsidized  by  the  French  Government,  and   experiencing  some 
trial  of  patience  while   pasiiiog  through  the  belt  of  calms,  Dr.  von  den  Steinen 
arrived,  at  tbe  end  of  tbreo  and  a  half  weeks,  at  the  Bay  of  Taiobae,  tbe  chief  port 
of  the  Marquesas,    He  made  en  rtmte  observatioos  on  the  salinity  of  the  sea-water, 
whioh  gave  results  agreeing  well  with  the  curvca  on  tbe  ofticLal  **  Segel-Atla^ ,^* 
The  Marquesas  group,  discovered  in   15115   by  Mendafla,  and  named  by  him  in 
honour  of  the  Marquis  of  Mendoza,  Yiceroy  of  Peru,  consitts  of  twelve  islands, 
scattered  roughly  over  3^  of  latitude  and  3°  of  longitude,  and  forming  three  groups 
in  a  line  from  north-west  to  south-east.     Both  physically  and  politically  it  forms 
a  kind  of  dependency  of  Tahiti.     Its  scenery  is  uniform,  and  severe  rather  than 
beautiful.     Of  volcanic  origin^  the  islands  have  no  craters,  but  consist  of  masalve 
felspatbic  rocks  rijjiog  to  a  height  of  4000  ft^et,  with  sbaj-p  central  ridges,  whence 
diagonal   spurs   run  down   to   the   sea,  enclosing  steep-aided  valleys.     The   two 
principal  islands  are  occupied  by  plateaux  1400  to  2000  feet  in  height*  with  steep 
ascent  from  tbe  coasts.     Vegetation  is  luxuriant  in  the  deeper  valleys  and  on  the 
heights  exposed  to  the  trade  winds,  but  elsewhere  the  alope.s  are  treeless,  but 
grassy.     The  main  point  of  difference  from  Tahiti  is  the  absence  of  fringing  reefs 
and  of  level  plains,  which  diminishes  their  agiicultnral  value.     Copra,  cotton,  and 
fungus  are  the  chief  exports,  but  coflee  has  lately  been  introduced.     The  settle- 
ments stretch  from  the  shore  for  about  250  yards  inkod,  and  the  inhabited  islands 
hafe  a  pupulation  of  little  over  one  to  the  fquare  mile.     Tbe  entire  alteration  in 
the  manners  of  the  people  under  tbe  infiuence  of  tbe  misaiunartea  made  l}r.  von 
den  Stetnen^s  researches  into  tbe  primitive  customs  and  traditions  a  work  of  great 
difiSculty,  and  information  was  only  to  be  obtained  from  aged  survivors  of  a  former 
generation.    Among  the  points  touched  upon  in  this  connection,  the  moat  interest- 
ing la  that  relating  to  tbe  place  of  origin  of  the  ialanders  and  their  traditional  home, 
Hawnii  (whence  the  Hnwaiau  group  had  its  name),  whither  tbe   spirits  of  the 
departed  are  believed  to  return.     Many  authors  have  considered  the  place  to  be 
purely  mythical,  but  Dr.  von  den  Steinen  is  inclined  to  think  it  hi&torical,  and  to 
identify  it  with  Sawaii,  tbe  principal  island  of  the  Samoa  group;   for  whereas 
Hawaii  is  always  associated  by  tbe  islanders  with  Vavau,  Tonga,  and  Fit!  (Fiji), 
the  Samoa  group  would  be  left  out  entirely  unless  it  were  represented  by  Hawaii. 

Pitcaim  Island.— From  the  '  CorrespondeDce  *  [C.  9148]  recently  issued  re- 
garding the  coudititro  of  the  Pitcaim  islanders,  we  note  the  following  particular. 
Owing  to  the  gradual  disappearance  of  treesj  which  formerly  grew  all  over  the 
ialand,  and  the  con^quent  washing  away  of  the  soil  on  the  steep  elopes,  Pitcaim 
now  presents  a  somewhat  barren  aspect.  This  loss  of  trees  seems  to  have  affected 
the  climate  of  the  island,  as  droughts  now  appear  to  he  of  frequent  occurrence. 
There  is  still  a  large  area  of  deep  and  fertile  soil  left  in  the  valleys  and  on  the  hills 
in  the  interior.  The  island  produces  oranges,  yams,  and  sweet  potatoes,  arrowroot, 
and  cofiTee.  The  population,  including  children,  numbers  111  souls — 70  males  and 
71  females.    The  people  are  said  to  be  fast  degenerating  through  the  effects  of 
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intaNB&niage  mod  orw-popakftioii.  It  is  thooght  that  if  ngalmr  i 
vilh  Ike  iikiid  wtn  astaUidied,  it  would  go  a  kog  wsj  txmaids 
ttt  unwtkfcrtoi  f  rtate  of  afBuw. 


FOLAB  ximon. 

SvDfiik  Szpaditioii  to  Bear  laLand— Mr.  J.  G.  Andflmoo,  of  UpaaK  wk> 
aooonpaaied  PrdL  Kalliant  on  hk  expedition  kit  nunmer,  ia  nov  |«ii^iiig  ai 
eipwHtiuii  to  Bear  island.  PtoC  Katliotel,  haTing  loond  the  geology  of  Boar  Mmk 
exceeding^  interatii^  and  wortl^  of  a  moce  minnle  warwvj  tban  ooold  be  made 
hai  jmr^  hm  enooniased  Xr.  Andenm  to  undertake  tlie  expedttaoa,  fcr  wbiek  ^t 
Swedirii  Socielj  of  Antiiropology  and  Qeogiaphj  has  Toled  tka  Ii^Im**^  of  ^t 
Tcfs  Fond.  A  oontribotacn  baa  also  been  gmn  from  **Lai8  TliiilM  Mmmd" 
(*  Tke  MemoKj  of  Laia  Hierta  "^  and  tlie  little  amoont  wkich  still  naOa  witt  no 
donbt  be  obtained  thioogb  priTste  oontiibiitioos.  It  is  tbe  ^•■■I'lm  of  Mr. 
XmieLVkJHk  and  bis  tvo  Mkyv-natmalislB  to  leaTe  Tiomso  in  a  ttmnuM-  in  tbe 
*'HR™""*C  ^  JoiML  After  baring  landed  on  Bear  island  with  taota  ^■mI  fiiilsiimi^ 
ibcT  vin  resDain  there  untQ  the  middle  of  Aagiist»  when  thej  will  be  fc^i>^l  by 
one  of  the  ttesmen  going  bciwfieii  Korwaj  and  Spitsbeigen. 

Arctic  BiyiiitioH  of  tho  Boko  of  tke  AbnnL— During  the  pnaot 
ifriE^  the  Doke  of  the  Abnizxi  has  been  poshiDg  fbrvmzd  the  pvep^ntkms  tat 
Ut  sittk  eipeditkn,  on  which  be  hopes  to  start  during  the  eailj  anmiaer.  He 
hm  |iinchawiff  a  Xcraepsn  sleam  whaler,  which  has  been  altered  to  aHit  the 
offset  in  xiew,  azkd  has  been  named  the  Sfeflb  Fol-jrt.  It  will  be  reoiemborad  ^^^ 
tke  pence* s  pkoi  is  to  winter  in  Koftkem  Franz  Josef  Land,  and  tkeno 
niTMce  tfawaa  the  pole  dciingthe^nogof  next  veer. 

The  Bdgam  ABtaretie  Eijioiliioa.— Tbe  anxietr  which  w-w 
m  be  ieis  as  so  the  fitte  of  tke  Belgian  antarctic  expeditun  has  been  h^pS^ 
^mip^sec.  rr  a  ^eoesna  anzuxxncisg  its  r«t::ni  to  Pasta  Azeaaa  on  Mmdi 
li?.  Tif*  3^/^."^  zix/s  tbe  cocimazc  cf  CafCAin  «>*rlk:he,  wiii  a  large  ^■4—i«»&«> 
iCif;.  jjLlr^i  rr.Ti:!  Arr^err  en  A^iras:  Iv,  IS* 7,  isi  W3^  lisi  heard  cf  xa  llf«g>nM> 
RTi.:  -z.  leceinSfr  ::  lie  sarje  T«r,  irhe::  ile  len  ::r  lie  iir  soeih  with  the 
expic^iiiic-  :;  raicllr^  ic  A-$tr:iliic.  pen  'ter:r«  tinier.  The  JTavivsk^s/ 
•J^.jrf'-i'*^  :«^-^*  ••^•='  -*---»-^  --elc^^nzi  fr:zi  ar*-ii^  G^ jche  :  •*  I  ^sw 
Zi  liT^  t-  AZ_Zi:czce  the  i^iii  vC  WIzcie,  —  Jiziikrv  2l!,  :f'>r,  a^d  c^  I^ooo^ 
:ii  »'izje  5^  iS.ff ;  -cler^i^*;  aZ  cc  Icari.  at*  iriH  Th.«  r^:i;ili5  ar«  T«ry  sasie- 
^ac^cy,  %zd    r-'cd  .xlJeciicci   lire  Se^si    z-iit.      ^Ve    vUiicc   Ez^hses    biv  end 

i^r    JLKiini-fr   1    IazlI,   a::!   <z:dr:C  ihif    pi..i    ::    :hz   m^:   .:   r'-^>  la^iid:  tie 
t:LZraiiii  ATCiltr:.-  tcIl:  r^McJifC  ttas  71-   ..:     <^  iz.   .-v    W.     Obu^-d  to  w-i^ser : 

-.  :-  -.     It:;;!  i-j=;di  i:*:-;  :t  li-e  voi,  ': .:  ^-  :  .It at  .:  ilirf  -aci  jn  Itarch  1-fe, 
1-     .  iz  1  r^skrlfc   r-^TA  Ar«zj^   :-   lii   :^:1-     >f-.l    f-^r^  :.    I\:^^  _^^ 
li.:...  Ttlzo.   -:   liif    r^:.piz:  .Vrt-l-ry.  ^ris   in   ^l^-re    -     -.1-  7-rs3c:C  coa^ 
^lu-.    izc    Hr.    "•'  z:i^    ~  iS   i    X:r¥':C".Az:    t'^-'/it:^-.       .  r.   F.    A.    Oc^k^ 
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tliat  Captain  Gerlache  «hoald  hare  omitted  lo  mention  a  vifiit  to  Weddell  sea  if 
the  BeJgica  had  cruised  in  tboae  waterSi  His  account  of  the  route  obvioualy 
implies  that  the  ahip  kept  to  the  west  of  Graham  Land.  The  Jielgka  is  the  first 
vessel  which  has  ever  wintered  in  the  antarctic  ice,  and  no  human  beings  have 
previously  spent  a  winter  in  so  high  a  southerly  latitude  as  the  ship's  company  of 
the  Belgica,  They  followed  very  much  the  route  of  Belli ngshauaen  in  18*21,  and 
Cook  obtained  his  highest  latitude  about  3CK>  miles  further  west  than  the  Bdgioau 

HATHEMATICAX  AUD    PHTSIOAI  OSOeRAFHT. 

Hew  BetarmiJiation  of  the  Pole  of  the  Land-Hemispliere. — Although  a 
large  number  of  our  atlases  give  maps  showing  the  divisiou  of  the  globe  into  a 
land  and  water  hemisphere,  these  have  not  hitherto  been  based  on  any  exact  calcu- 
lation, but  have  often  been  drawn  for  the  horizon  of  one  or  other  of  the  capitals  of 
North- Western  £uro|>e.    The  first  attempt  at  a  more  scientific  determination  of  the 
true  pole  of  the  land-hemisphere  has  been  made  by  Dr.  H,  Beythien,  who  has  lately 
published  the  results  of  his  investigations  in  pamphlet  form   (Kiel   &  Leipzig : 
LipsiiiB  ^  Tiseher,  1898)*    For  the  object  ia  view,  he  has  made  uge  of  a  method 
recommended  in  1896  by  Prof,  Kriimmcl,  and  described  in  Ptitrmamu  Mitteil- 
nmgen  for  1898  (part  5).     The  first  part  of  his  paper,  however,  is  taken  up  with 
historical  notes  on  the  origin  of  the  idea  of  a  land-hemisphere.    The  writer  points 
out  that  a  distinction  must  be  drawn  between  **  horizon -mapp,"  or  those  drawn  for 
the  horizon  of  particular  places,  and  those  of  which  the  true  object  has  been  the 
division  of  the  globe  into  land  and  water  hemispheres.     Before  the  second  voyage 
of  Cook  (1775)  had  given  the  first  appro^^imately  correct  idea  of  the  distribution  of 
land  and  water,  any  attempt  to  show  the  latter  was  necessarily  baaed  largely  on 
guess-work ;  atill  attempts  were  made,  and  the  earliest  of  these  ia  considered  by 
Dr.  Beythien  to  be  that  of  Bnache  in  1746,  or  several  years  before  the  publication 
of  Boulang©r*«  memoir  (1753)  to  which  Wlsotzki  has  lately  attribute*!  the  first 
mention  of  the  idea.    Other  early  maps  are  considered  as  merely  horizon  maps, 
though   it   is  to   be    observed  that  Colson  (1735),  as  quoted  by  Dr.  Beythien, 
expressly  states  that  his  hemisphere,  constructed  fur  the  horizon  of  London,  ex- 
hibited "  vastly  the  m<jst  considerable  part  of  the  whole  Earth's  superficies."    The 
method  employed  by  Dr*  Beythien  is  as  follows  ;  It  is  at  once  seen  that  the  chief 
land  areas  whose  position  in  one  or  other  hemisphere  is  doubtful  are  p4irts   of 
South^East  Asia  and  of  South  America.     An  antijxxles  map  of  those  regions  is 
therefore  constructed  on  the  gnoraonic  projection,  in  which  all  great  circles  appear 
as  straight  lines.     That  line  which  kaves  the  largest  possible  area  of  Asia  on  on© 
aide  and  of  South  America  on  the  other  will  represent  the  bounding-line  of  the 
true  land-hemisphere.     For  seventeen  such  lines,  drawn  m  as  approximately  to 
fulfil  the  rtquired  conditions.  Dr.  Beythien  has  caiculated  the  areas  by  means  of 
Wagner's  tables  of  one-degree  squares.    The  result  shows  that  the  best  line  ^  that 
which  gives  as  the  pole  a  point  just  outside  the  mouth  of  the  Loire^  in  47^^  N., 
2P  W,   Of  the  poles  corresponding  with  the  Um  best  lines,  not  one  falls  in  Southern 
England,  where  Rltter  considered  the  point  to  lie,  nine  occurring  In  France  or  near 
the  French  shores,  and  the  tenth  in  Catalonia.     The  point  near  Cloyea,  recom- 
mended by  Penck,  takes  the  thirteenth  place  only,  London  the  fourteenth,  and 
Paris  the  fifteenth.     For  the  known  portions  of  the  land  and  water  hemispheres 
respectively,  Dr.  Beythien  finds  the  proportion  of  water  to  land  to  be  as  13  :  12 
and  as  14'4  :  1, 

X&fluenoe  of  Wind  on  the  Speed  of  Steamers. — The  common  phrase  that 
steam-power  makes  vessels  independent  of  wind  or  tide  has  perhaps  nnoonsciously 
led  landsmen,  at  least,  to  under-rate  the  influence  exerted  on  the  speed  of  powerful 
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Bteamers  by  ilie  dircctioa  ftod  force  of  the  wind.  Herr  L.  E.  Dioklage  discusses  in 
the  Annalen  der  Hydro^raphic  for  January,  1899  (p,  34),  tb©  obaervatioDa  recently 
made  oe  the  North  Geroiaa  Lloyd  steamers  Wtrra  and  FuUia^  Teasels  of  abotit 
5000  tons  and  15  to  16  knots,  during  a  number  of  voyages  across  the  Atlantic, 
between  Gibraltar  and  New  York,  When  classified  accordiog  to  direction  and 
strength  of  the  wind,  the  results  show  that  when  the  wind  was  fsTourable,  no 
difference  whatever  could  be  detected  on  the  speed  of  the  vessel  during  a  light 
breeze  or  a  strong  gale.  With  a  beam  wind,  however,  a  reduction  of  as  much  as 
3*25  knots  was  noticed  in  the  speet!,  from  15-7  knots  with  a  light  wind  to  125  with 
a  gale.  Head  winds  naturally  were  still  more  serious  hindrances  to  speed,  the  rate 
varying  from  15'T  in  a  light  breeze  to  only  10  knots  in  a  gale.  It  is  pointed  out, 
of  course,  that  other  causes  besides  the  force  of  the  wind  have  to  do  with  the 
reduction  of  speed  ;  but  fogs  do  not  usually  occur  with  strong  winds,  and  a  heavy 
sea  is  a  direct  consequence  of  the  wind,  so  that  the  two  may  be  classed  as  a  common 
cause.  It  is  not  stated  whether  the  vessels  carried  any  salL  ITie  obvious  result 
of  these  observations  is  that  the  wind  never  helps  a  fast  steamer  when  favourable, 
no  matter  how  strong,  but  always  hinders  when  unfavourable.  Probably  witli 
vessels  stemming  10  knots  or  less,  a  favouring  gale  might  have  some  good  eSect. 

SeisiEology**^Tbe  growth  of  the  science  of  seismology  from  the  mere  recoidiDg 
of  earthquakes  and  their  effects  is  well  illustrated  in  this  volume,  the  second  which 
Trof.  Milne  lias  contributed  to  the  International  Science  Series.  In  the  advanced 
study  of  seismology  which  is  now  possible,  the  destructive  violence  of  earthquakes 
is  retiring  into  insignificance  in  CDnipari&on  with  the  more  frequent,  and  indeed 
almost  continual,  movements  of  a  gentler  type.  Thus  Prof.  Milne  commences 
with  the  discussion  of  bradyseisms,  the  slow  and  gentle  movements  of  elevation  or 
depression  in  the  Earth's  crust,  and  all  the  observations  he  has  collected  go  to 
show  that  the  surface  of  the  Earth — tbo  inalienable  domain  of  the  geographer — 
is  neither  iixed  nor  firm,  but  in  a  state  of  continuous  Mutter.  It  must,  in  fact,  be 
looked  upon  as  moviog  about  a  position  of  equOibrium  disturbed  by  ©very  re- 
distribution of  matter  on  the  surface,  by  the  movements  of  air  and  water  no  less 
than  by  the  more  massive  lighteninf^s  and  loadings  of  deoudation  and  deposition, 
and  the  violent  readjustments  of  volcanic  eruptions.  Prof.  Milne  shows  how  the 
normal  tremor  of  the  crust  is  related  to  the  earthquake  shock,  and  describes  the 
various  mgeoious  instruments  by  which  the  observations  have  been  made.  He 
gives  instructive  examples  of  the  manner  in  which  the  style  of  architecture 
imported  from  stable  lands  ioto  earthquake-shaken  areas  have  been  modified, 
and  new  styles  introduced  designed  to  resist  destruction  by  seismic  shocks.  The 
practical  applications  of  the  science  of  seismology  are  indeed  by  no  means  the  least 
important  of  the  many  iateresting  facts  dealt  with  in  the  book. 

GEZTEBAI. 

Honour  to  Sir  Jolm  MtXiray. — The  Council  of  the  American  Geographical 
Society  of  New  York  have  awarded  the  Cullum  Geographical  Medal  to  Sir  John 
Murray,  in  recognition  of  his  many  dbtiuguisbed  services  in  the  cause  of  scienee. 
The  medal  besvrs  the  inscription,  "  Awarded  to  Sir  John  Murray,  k.c.b..  Naturalist, 
Deep-sea  Explorer,  Oceanographer,  Editor  of  *  UhaUeng^r  Reports.*  jipcccxcix,'* 
At  the  request  of  the  American  Geographical  Society  the  medal  will  be  presented 
to  Sir  John  Murray  by  the  American  Ambassador  at  a  meeliog  of  the  Royal 
Geographical  Society. 


•  *  geiflmolui^y.*    By  John  Milne,  f.b^s.    London :  Kcgan  Paul,  Trench,  Tribner  * 
Co,,  Ltd.     189», 
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Coiimiander  F,  0.  Bundas,  E.N. 

We  ffgret  to  record  lb  a  de&tb  of  CommaEder  F*  G.  Dundas,  well  known  to  our 
readers  for  hia  pioneer  work  in  East  Africa,  eapecmllj  in  connection  with  the 
navigation  of  the  Jub,  wbicb  be  ascended  witb  a  ligbl-draugbt  fiteamer  for  toe 
first  time  gince  tlie  date  of  Baron  Ton  der  Decken'^  nnfortnnate  expedition.  Tlie 
decaaeed  officer  entered  tbe  navy  in  I860,  and  after  at  rriog  in  various  «bip8  in 
the  Mediterranean  and  ela^^liere,  waa  appointed  to  the  command  of  the  Fercent 
on  the  coast  of  England  in  1874^.  He  aubeequently  commanded  the  MnUard  on 
tbc  west  coast  of  Africa,  and  afterwards  ^erred  in  harbour  ahips  and  in  the  coaat- 
guard.  In  1890  he  retired  witb  tb©  rank  of  commander,  and  in  the  followiog  year 
waa  appointed  commissioner  and  principal  naval  officer  to  the  British  East  Africa 
Company.  Before  exploring  the  Jub,  he  liad  in  tbij  capacity  done  useful  work  by 
the  ascent  tf  the  Tana  to  Mount  Kenya.  In  1893  b©  became  auperioten^Jent  of 
marine  in  the  Niger  Coast  Protectorate,  and  after warda  held  the  post  of  naval 
adviaer  to  tbe  Chinese  Grovernment. 


Br.  0.  W.  Leitner, 

Tbe  well-known  Oriental  scholar  and  linguist,  Dr.  G.  W.  Leitner,  died  frottt 
pneumonia  at  Botm,  on  March  22  last.  Although  subordinated  to  his  other 
pursniU,  his  serriceB  to  geography  were  by  no  meAna  inconfrlderable ;  his  know- 
ledge cif  the  wild  fronlier  district*  between  India  and  Afgbanbtan  being  particularly 
extensive,  and,  tefore  recent  events  bad  thrown  open  those  regions  lo  a  wider  circle 
of  Inquirers,  perhaps  unrivalled.  Gottlieb  William  Leitner  was  bom  at  Badapest  in 
18S0,  and  educated  at  Constantinople,  Bruasa,  and  Kii^g'a  College,  London,  Duriog 
tbe  Crimean  war  he  acted  as  firat-class  interpreter  to  the  Britiah  Commissariat,  and 
afterwards  became  lecturer  and  eventually  professor  of  Arabic  at  King's  College. 
A  few  yearsj  later  he  went  out  to  India  aa  principal  of  the  Government  college  at 
Lahore,  and  soon  became  warmly  interested  in  the  extension  of  education  among 
the  natives  of  the  Punjab,  where  he  succeeded  in  founding  the  Punjab  University, 
besides  doing  much  in  other  ways  for  the  cause  of  educalion.  In  186C  he  was 
entrusted  by  the  Punjab  Government  with  a  mission  beyond  the  North- West 
frontier,  which  he  carried  out  with  auccesa,  the  results  beitg  published  as  a  Govern- 
ment memoir.  His  experiences  at  this  time  :\re  also  embodied  in  a  subsequent 
work  entitled  *DAi!djatan  in  18C6,  1886,  and  1893.'  On  his  return  from  India,  he 
founded  an  Oriental  institute  at  Woking,  Dr.  Leitner*a  studies  embraced  a  wide 
range  of  subjects,  and  he  is  sjiid  to  have  been  conversant  with  over  twenty-five^ 
languagea, 

Hr.  G.  £.  T.  Smthson. 

We  greatly  regret  to  announce  tbe  death,  on  April  10,  from  pneumonia  follow- 
ing influenza,  of  the  Secretary  of  the  Tyneside  Geographical  Society,  Mr,  G.  E>  T. 
SroilbBon.  Mr.  Smithaong  who  waa  a  Newcastle  merchant  much  occupied  with 
busineiia  affairs,  devoted  a  very  large  part  of  his  time  to  the  management  and 
development  of  the  Geographical  Society,  which  he  had  been  largely  inatrumental 
in  founding-  In  1887,  when  the  suggestion  was  put  forward  that  a  geographical 
society  might  be  started  in  Newcastle^  Mr.  &mithson  was  the  first  to  give  his 
entbuaiaatic  support  to  the  proposaL  It  is  mainly  to  bis  energy  that  the  great 
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•uooen  of  tbe  society  and  iU  stroDgly  pmctkal  character  are  due.  Originally 
eatablisbed  in  small  rooms,  the  society  was  enabled  in  1890  to  pnrcbiise  the  old 
Presbyterian  church  at  Barras  Bridge,  which  was  converted  into  a  geographical 
institute,  and  here  the  leading  travellers  and  explorers  have  lectured  to  large 
audiences;,  Mr.  Bmithson  was  well  known  at  the  meetings  of  the  British  Ajssocia- 
tion,  which  he  rarely  failed  to  attend^  and  always  took  an  active  part  in  the 
committee  of  Section  K  (Geography).  He  was  also  much  interested  in  promoting 
relations  between  the  Boyal  Geographical  Society  and  the  provincial  societies. 
His  death  will  be  a  seriouB  loss  to  the  society,  which  was  so  largely  a  reflex  of 
his  personality,  and  to  the  canse  of  geography  in  the  north  of  England. 


CORRESPONDENCE. 

The  Canadian  Eockies. 


reading  Prof*  Xorman  Colliers  paj^r,  "  Exploration  in  the  Canadian  Roel 
printed  in  ihe  current  nnmber  of  the  GeofjraphicciUatirnal^  I  notice  that  Mr, ' 
Baker,  in  c^jmmenting  on  that  paper,  refers  to  my  own  travels,  in  IHoil,  in  the 
same  regions,  and  remarks,  '*  It  is  very  difficult  indeed  to  determine  exactly  where 
he  (Lord  Southesk)  was ;  but,  roughly  speaking,  he  muat  have  been  in  the  neigh- 
bourhood of  the  headwaters  of  Ihe  Athabasca,  journeying  south  to  the  Bow  vaUey 
in  a  second  parallel  valley  to  the  main  range/* 

I  believe  that  this  will  prove  to  have  been  the  case,  and  my  ood,  whota 
Australian  explorations  have  receotly  been  submitted  to  the  Eoyal  Geographioa] 
Society,  has  come  to  a  similar  conclusion — having  applied  the  skill  he  poaaaafiea  in 
laying  down  routes  to  laying  down  mine  on  Prof.  Colliers  map,  using  data  supplied 
in  my  journal,  as  embodied  in  *  Saskatchewan  and  the  Rocky  Mountains.*  and  m 
the  memory *sketch  there  (p.  234),  in  preparing  which  I  had  the  advaatage  of 
some  aid  from  Dr.  Hector^  a  few  years  subsequent  to  my  journey.  My  sou  thinki 
that  the  stream  named  on  FroL  GoUte's  map,  "  Jonaa  creek,^*  may  very  probably 
be  that  headwater  of  the  Athabasca  which  was  known  to  me  as  "  Medicine  Tent 
river"  (*  Saak,,'  p.  103).  If  so,  my  entry  to  ita  valley  might  have  been  made  neir 
the  junction  of  Prof.  Colliers  "  Foboktan  creek ; "  the  fioe  mitre-peaked  maai  of 
"black  slaty  rock  "  which  I  named  Mount  Lindsay  (*  SatL,*  p.  193),  being  on  my 
right  as  I  descended  a  precipitoua  steep  to  gain  tbe  valley  of  the  l^ger  stream. 
The  point  marked  ''Jonas  pass,""  might  well  repr^^^nt  (or  lay  near)  ^e  rvute  t 
followed  in  crossing  the  divide  into  the  Saskatchewan  watershed. 

Near  that  point  my  men  and  I  erected  a  cairn  on  the  top  of  an  isolated  hill  ef 
no  great  height  (*Sask.,*  p,  19G),  Referriog  to  its  i^osition^  I  afterwards  wnile, 
**  There  are  two  main  valleys,  ...  the  former  runnini^  north- weat^  the  other  south- 
east ;  the  Medicine  Tent  river,  an  Athabasca  headwater,  running  down  the  first, 
the  North  river,  a  Saskatchewan  headwater,  going  down  the  second ;  the  hill  on 
-which  we  placed  the  monument  standing  exactly  at  the  centml  point  where  the 
two  descents  divide  *'  (*  Sask.,*  p.  :i21).  Here  I  may  incidentally  mention  that  wh«i 
my  eldest  son  was  travelling  in  America  a  few  years  ago,  he  met  at  Banff  (in  the 
Hockies)  a  ^eo  tie  man  (whose  name  he  has  forgotten)  who  told  him  he  had  reoentlj 
been  among  tbe  mountains,  and  had  seen  **  Southesk's  cairo." 

At  p.  3G3  of  the  Geographical  J&urnal,  Mr.  Wilcox  states  in  his  paper  that 
**  even  the  Stony  Indians  . .  .  know  little  of  this  river  (North  Fork),*'  as  they  do 
not  visit  that  part  of  the  country,  believing  that  one  of  their  tribe  was  *^  destfoy«d 
by  an  evil  spirit/'  Whatever  the  reason,  the  whole  district  near  the  Medicine  Teat 
river  seemed  to  be  uttcriy  unfrequented,  the  only  trace  of  a  camp  that  we  noticed, 
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during  many  dayB,  being  a  faint  veatige^  which  one  of  my  men  (Klyne,  a  French 
half-breed)  supposed  to  naark  a  visit  to  those  |mrts  made  by  Mb  uncle,  some  thirty 
yeara  before.  Owing  to  that  seclusian,  the  valleys  on  either  side  of  my  cairn  were 
a  warming  with  wild  sheep,  which  ^  if  not  exactly  tame,  ahovveil  no  BigUB  of  having 
been  much  diaturbed. 

The  explorers  of  this  district  have  generally  entered  it  from  the  aoath  and 
travelled  northwards.  In  my  own  case  the  process  was  reversed,  for,  following  the 
advice  of  Mr,  Moberly,  of  the  Hudson  Bay  Company's  service,  I  **  tracked  up  the 
HcLeod  riveFj**  and  thence  westward  into  the  mountains  some  way  to  the  south  of 
**  Jasper's  House,**  **  The  highest  peaka,  he  (Mr.  Moherly)  informed  me,  rose  near 
the  point  at  which  I  should  in  that  case  enter ;  and  south  wards  thence  to  the  head 
of  the  south  Saskatchewan  there  extended  about  a  ten  days*  march  of  country, 
which,  aa  he  believed,  no  European  had  ever  seen ''  Q  Sask,,*  p,  167).  In  my  journal 
I  afterwards  refer  to  the  fact  that  Indians  do  not  frequent  that  district :  **  Perhaps 
fiUperstitiouB  reasons  may  keep  them  away,  as  the  name  Medicine  Tent  river  indi- 
catea  magic  and  mystery.  I  am  the  first  European  who  has  visited  this  valley  ^* 
C8a«k.;p.201), 

One  further  remark  may  not  be  out  of  place.  Among  the  many  drawings  and 
deacriptions  of  Rocky  Mountain  scenery  in  the  upper  Saskatchewan  and  Athabasca 
regions,  it  has  surprised  me  to  lind  no  record  or  mention  of  the  singular  and 
mjignificent  monntains  seen  by  me  in  the  country  that  probably  lies  to  the  east  of 
Prof.  CoOie'a  "  Jonas  pass."  Unlike  the  mountains  of  the  Medicine  Tent  valley, 
those  I  refer  to  bore  the  character  of  vast  mounds  of  debrii  crowned  by  enormoiiB 
parallelograms  of  rock  with  perpendicular  side^  some  2000  to  3000  feet  high. 
Mount  Dalhousie  (the  frontispiece  of  my  book)  is  one  of  these,  but  its  summit 
ehowed  a  more  castellated  and  broken  formation  than  that  of  other  mountains 
subsequently  seen  in  the  neighbourhood,  one,  in  particular,  '^  resembling  an  Immense 
square  block  of  masonry,  placed  on  theaummit  of  a  vast  mound  with  gradual  slopes, 
like  an  altar  rabed  by  gianta  of  old  to  »ome  of  the  extinct  goda  "  (*  Sask./  p.  223). 

SOL'THESK, 

AprUlS,  1899. 

HaiiMb&l*a  Pass. 

It  is  with  regret  and  a  certain  diffidence  thnt  I  fmd  myself  compelled  to  dissent 
on  a  point  relating  to  the  Alps  from  the  cooclusions  of  my  most  indefatigable  and 
learned  friend,  the  Rev,  W.  A,  B,  Coolidge,  His  local  and  historical  knowledge  of 
the  chain,  and  more  particularly  of  the  Western  Alp«,  is,  as  he  haa  reminded  your 
readers,  unrivalled  in  Europe.  Yet  I  cannot  but  believe  that,  on  further  reflection, 
Mr.  Coolidge  will  agree  with  Mr.  WeHtlake  and  myself  that  for  any  profitable  dis- 
cussion of  this  old-world,  but  not  worn-out,  problem  of  **  The  Vass  of  Hannibal,'^ 
something  more  is  required  than  a  thorough  acquaintance  with  the  localities  and 
the  classical  texts.  Surely,  if  we  do  not  mean  to  waste  our  time,  as  so  many  have 
done  before  us,  we  must  bring  to  the  task  historical  insight  as  well  as  historical 
industry.  We  must  remember  that  the  "  tejtts  "  were  once  the  products  of  human 
beings.  We  must  exercise  our  imagination  so  far  as  to  realize  who  the  authors 
were,  what  were  their  characters,  and  what  the  conditions  in  which  they  lived 
and  wrote.  Thus  ouly  Bball  wo  be  able  to  form  an  opinion  as  to  what  conduct  may^ 
and  what  may  not,  reasonably  be  imputed  to  them.  We  shall  further,  using  still 
the  same  methotl,  be  in  a  better  poi^itioi  to  decide  what  hypotheses  are,  and  w^hat 
are  not,  compatible  with  all  we  know  of  the  characteristic  energies  of  the  Roman  race» 

If  we  set  aside  the  text  of  Varro^  there  ia  little  difficulty  in  making  the  Mont 
<jten4?re  fit  the  requirements  of  Li?y.     It  is  not  "  impossible,"  like  the  Little 
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SL  Bernard.     Bo  f^r  I  am  quite  at  one  witb  Mr.  Coolidge.    But  he  doefl  not  veiiture 
to  Bet  aside  Varro,  and  I  rautst  ask  studente  to  observe  carefully  to  what  a  curioi 
treatment  of  the  Roman  authors  Biraple  sentence  ho  ia  forced  to  resort  in  order 
introduce  any  doubt  as  to  its  meaning.    For  clearneas*  sake  let  me  quote  once 
Varro's  citalogue  of  the  passes  :■ — 

"  Una^  quae  est  }Xixih  mare  per  Ligurea, 

"  AlUra^  qua  Hannibal  tranmit, 

•*  Teriia^  quA  Pompeiua  ad  Hispanienne  helium  profectua  est, 

'*  Quarta,  qol^  Uasdrubal  de  Gallia,  in  Italiam  Tenit, 

**  Quinta^  quae  quondam  a  G  rrecis  poBietsa  eat,  quae  exiude  Alpea  Gimcix 
appellaotur/* 

This  passage,  aa  Mr.  T,  W.  Arnold,  in  his  valuable  and  impart'al  summary  of 
the  whole  argument  (*  The  Second  Panic  War  :  *  Macmillan,  1886),  has  cleaiijr 
perceived,  is  the  aubitantial  bise  of  my  argument.  Mr,  Coolidge,  it  is  true,  tenm 
it  ''baseless;''  but  the  expression,  in  this  conjunction,  it  would  seem,  la  "of  little 
meaning,  though  the  words  are  strong." 

For  what  has  Mr.  Coolidge  to  offer  by  way  of  serious  reply  to  my  ailment? 
He  wrifcon,  "  It  is  only  a  theory  that  the  passes  mentioned  by  Varro  .  .  .  ara  giveD 
in  topographical  order,"  It  is,  on  the  contrary,  I  submit,  the  only  reasonable  ioter* 
pretation.  For  what  does  any  other  f  heory  assume  ?  That  a  Roman  general  who 
had  bimself  conducted  caujpaigns  in  the  Western  Alps,  a  Roman  scholar  whose 
reputation  was  that  of  **  veterum  omnfum  doctissimus  "  (Varro  was  both),  framed 
bis  sentences  either  with  childish  clumsiness  and  carelessness,  or  with  the  intent  to 
mislead,  and  set  a  puzzle  for,  posterity*  Nor  is  the  need  of  this  perverse  aaaumptioD 
the  only  difficulty  in  Mr.  Coolidge's  way.  He  cannot  but  admit  that  Vairo's  first 
and  fifth  pass,  the  Cornice  and  the  Little  St.  Bernard,  are  in  topographical  I 
order,  lie  will  hardly,  I  ituagine^  enre  to  argue  against  the  conclusion,  general]  v 
accepted  on  weighty  grounds,  tliat  the  pass  crossed  by  Fompey  was  the  Mont 
Gen^vre.  Varro,  he  must  probably  allow,  mentions  the  Mont  Gen&vre  also  in  ils 
proper  topographical  order.  Hijs  only  doubtful  parses,  then,  are  the  second  and 
fourtb.  Further,  we  have  Fompey's  own  statement,  in  a  letter  to  the  Senate 
(SalluEt,  *  Hist.,*  lib,  iih),  that  be  took  a  diderent  ptiss  from  Hannibal  a.  How,  then, 
can  Hannibal  have  crossed  the  Mont  Qenevre  ?  Fompey*B  allusion  to  Hannibar^ 
pass  is  interesting  aji  showiug  how  well  ascertained  it  was  considered  to  be  at 
that  date. 

Students,  therefore,  who  are  contt?nt  to  follow  Mr.  Coolidge,  have  to  believe  that 
Varro,  the  encyclopedist  and  librarinii  of  Rome  in  the  days  of  Cajsar^  was  not  only 
loose  in  bis  statements,  but  also  wron]^  in  his  facts, 

Eoough  on  tbia  crucial  point.  I  must  turn  to  a  subfiidiary  matter.  Mr,  Coolidge 
has  a  right  to  urge  that,  apart  from  the  feit  of  Varro,  the  evideoce  of  the  use  of 
the  Mout  Cenis  (or  some  pass  from  the  Dora  Riparia  valley  to  that  of  the  Arc)  by 
the  Rnmans  is  **  inconclusive,"  It  is  so  to  this  extent :  we  possess  no  direct  proof 
from  monuments  or  documents.  It  Is  arguable  that  Ca&sar's  short  cut*  when  he 
hurried  to  intercept  the  Helvetii,  was  not  by  way  of  the  Maurieone  (see  Alpine 
Journal^  No.  81),  But  we  have  proof  that  a  pass  in  this  direction  was  in  constant 
use  as  early  as  the  sixth  century,  and  had  by  that  date  superseded  the  Mont 
Gen^vre  as  the  main  road  between  France  and  Italy. 

In  order  to  prevent  this  difcus&ion  from  drifting  into  disputable  details,  I  will 
not  repeat  here,  or  even  on  the  present  occasion  ask  your  readers  to  attach  any 
weight  to,  the  arguments  drawn  from  the  writings  of  earlier  and  local  writers  wbteh 
I  cited  in  the  Alpine  Journal  (No.  81)  as  supplying  indications  of  the  existence 
of  a  road  over  the  Mont  Cenis  in  Roman  limes,     For  my  present  purpose,  I  am 
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sAti&ied  if  I  can  bLow  tliat  there  was  conafant  mtercoUTBe  between  Su$a  and  tbe 
Maunecne  in  the  eixth  ceatiny.  The  inference  I  am  content  to  leave  to  the 
comman  sense  of  ge^jgraphers.  Our  authority  for  the  comraunicatiuDs  across  this 
part  of  the  Alpine  chain  at  that  date  <3oe«  not  eeem  open  to  aoy  reasotiahle  question. 
It  ia  ft  papal  bull*  In  volume  sixteen  of  the  GalUa  Chnstianaf  students  will 
iind  the  legend  of  the  foundation  of  the  See  of  the  Maurienne,  as  well  as  its  early 
history.  In  the  middle  of  tbe  sixth  century,  Tigris,  a  pious  lady  of  tbe  Maurienne, 
was  in  the  habit  of  receiving  strangers  and  pilgrims.  Amongst  her  guests  were 
a  company  of  Scottish  palmers  from  the  Boly  Lnnd,  who  5red  tbe  good  lady*s 
imagi nation  hy  tales  of  where  the  relics  of  St.  John  the  Baptist  were  to  be  fouod 
to  such  good  purpose  that  she  eet  off  for  the  East,  and  succeeded  in  recovering 
a  thumb  and  depositing  it  in  a  church  on  the  spot  since  known  as  St.  Jean  do 
Maurienne.  Gontran,  King  of  Burgundy,  thereon  founded  a  bishopric  of  the 
Maurieone  (a.d.  562),  This  date  is  generally  accepted.  So  Ut  the  legend  told  at 
length  in  a  tenth-ceulury  MS-,  preserver!  in  tbe  National  Librnry  at  Paris^  and  con- 
temporaneously by  Gregory  of  Tours  in  bii '  De  Giorifi.  Martyrum/  c.  13.*  After 
A.D.562  we  come  on  more  solid  ground.  In  a»d.596  Gregory  the  First  addressed  to 
Tbeodoric,  King  of  Burgundy,  and  Tbeodebert,  King  of  Austrasia,  a  Bidl  complain- 
ing that  the  See  of  Turin  had  been  materially  curtailed  and  injured  by  the  estab- 
lishment of  the  Maurienne  bishopric.  It  vvould  seem  that  the  valley  of  the  Arc  had 
been  under  the  eccles-iastical  jurisdiction  of  Turin  till  tbe  latter  part  of  the  sixth 
eenturj}  and  that  subsequeBtly  Susa  came  under  the  bishopric  of  the  Maurienne. 
Anyhow,  tbe  papal  remonstrance  failed  to.  have  nny  eSect,  and  130  years  later  we 
find  the  great  moBaatery  of  Novaleae  founded  with  the  couEent  **  pontificum  et 
clericorum  nostrorum  Mauriennatse  et  Segusinaa  civitatum,"  and  tltat  the  same 
bishop  was  entbroned  in  the  churches  of  St.  John  the  Baptist  of  tbe  Maurienne,  and 
our  Lady  of  Susa. 

It  can  hardly  be  needful  to  point  out  the  importance  of  these  records  for  my 
purpose.  They  indicate  a  long- established  and  frequent  ueo  of  one  or  more  of  tbe 
patses  connecting  the  valleys  of  the  Arc  and  the  Dora  Riparia  at  an  early  period. 
In  my  opinioD^  however,  such  documentary  evidence  as  we  possess  on  this 
matter  is  not  essential.  It  is  surely  hard  to  believe  that  one  of  the  principal  and, 
from  the  Ea^t,  most  conspicuous  gaps  in  the  Western  Alpp>  where  the  chain  sinks 
into  broad  and  rich  pastures — the  Alpes  in  Venisio  of  early  documents — was  unknown 
to  the  neighbouring  tribes. f  It  is  wholly  mconceivable  to  me  that  the  practicable 
pass  which  from  CarloTingian  times  onwards  has  been  the  moat  frequented  in  the 
Western  Alps — a  pass  lying  within  a  morniug's  walk  of  a  flourishing  Roman  town 
(bow  flourishing  Susa  was  is  amply  shown  in  Mommaen'a  *  Corpus  Inscription um,' 
vol.  V.) — was  undiscovered  and  unueed  by  ita  inbabitauta.  Such  a  supposition,  I 
venture  to  think,  is  entirely  contrary  to  the  genius  of  tbe  Roman  race.  Neither 
the  silence  of  the  BurviTiug  Itineraries  as  to  the  Mont  Ceuls  (and  its  variations), 
nor  the  failure,  up  to  the  present  time,  of  local  antiquarians  to  produce  any  mile- 
stones from  it,  can  overcome,  or  even  shake,  my  conviction  on  this  point.  No 
doubt  for  some  centuries  the  Mont  Geofirre  was  the  main  high*road  over  tbo 
Western  Alps.  But  that  there  was  no  known  passage  to  tbe  valley  of  tbe  Arc  is 
more  than  I  can  believe. 

I  am  quite  prepare<l,  however,  to  be  told  that  I  place  imagination  in  tbe  place  of 
fact ;  that  all  I  prove  thereby  is  that  I  htTc  not  the  frame  of  mind,  or  the  method, 

♦  See  alio  the  *  Eclaircissemcnts  et  Observations/  pp.  399-407,  of  Bordier*8  edition 
of  the  works  of  Gregory  of  Toure.     Paris ;  Rouould  &  Cie.,  1857. 

t  Simler  has  aomc  very  sensible  and  apposite  remarka  bearing  on  tble  |H>iiit  in  tbe 
chapter  on  Passes  in  bis  '  Do  Alpibua  Commentarius/  a.d.  Kilt 
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requisite  to  render  iny  opinion  of  any  value  on  a  matter  proper  to  antiquariani. 
iVasiblj,  however,  my  experieoce  as  a  traveller  lias  given  me  one  advantage  over 
some  more  learned  disputants,  I  can  refer  U*  a  parallel  case.  Substituting  BusHiana 
for  Bomans,  the  Caucasus  is — or  rather  Las  been  duriag  the  laat  half-century — 
very  much  in  the  position  of  the  Alps  at  the  beginning  of  our  era.  Besides  the 
great  high-road,  there  are  several  passes  over  the  chain  not  furnished  with  atatioDS 
or  verat'postfl,  or  indicated  in  general  maps  of  the  empire,  yet  well  known  locally 
and  freely  used.  There  are  also  paases  which  Russian  forces  have  traversed  which 
have  not  been  converted  into  roads.  I  may  cite  as  specific  instances  of  each  clasa^ 
the  Klukltor  and  the  Marnkh  (aee  PetermaniCs  Mitteilun^n^  No.  12, 1898,  with 
regard  to  the  latter  pass). 

After  all,  the  jxissibility  of  Hasdrubal  having  croased  the  Mont  Cenis  does  not  la 
any  way  depend  on  the  date  of  the  establishment  of  a  high-road  over  it  by  the  Eomaoft 
or  their  siiccessors.  Nature  made  the  pass,  and  since  the  mountains  were  brought 
forth  there  has  been  a  practicable  gap  in  them  at  this  tiipot  ready  for  human  use. 

Before  leaving  this  branch  of  the  subject,  the  claims  of  the  Mont  Cenia  to  have 
been  a  Roman  pass,  I  may  refer  students  to  a  monograph  of  sixty  pages  by  Prof. 
Dr.  Osiander,  *  Dor  Mont  Cenis  bei  den  Alten  '  (Cannstatt,  1897),  which  contMns  all 
— and  much  more  than  all — that  can  properly  be  urged  in  aapport  of  the  antiquity 
of  the  jiass.  The  letirned  writer,  while  citing  a  mass  of  interesting  authoritiea, 
seems  to  me  to  pervert  the  well-known  classical  testa  in  a  quite  inadmlaatble 
fashion  in  order  to  force  them  into  accordance  with  his  own  views.  In  my  opinion 
he  haa  iojured  a  good  case  by  unsound  arguments,  and  1  am  sorry  to  have  him  for  a 
supporter  on  this  point.  On  the  mnXu  question »  however,  we  are  at  variance.  He 
conducta  Hannibal  over  the  Mont  Cenia. 

In  his  second  comment  on  Mr  We&tlake's  note,  Mr.  Coolidge  has  been  somewhat 
haaty,  and  has  consequently  mlsundcrst^xid  the  argument*  **  The  Pass  of  the 
Argentifere"  \&  obviously  used  by  Mr.  Weatlake  (as  it  was  used  by  Brockedon  in 
his  classical '  Passes  of  the  Alps  ')  as  a  term  covering;  all  the  part  of  the  route  that 
lies  in  the  mountains  down  to  the  i>oint  where  it  quits  them.  San  Dalmazxo  lies 
**  at  the  foot "  of  the  pass  in  the  same  sense  Ihnt  Chiavenna,  Bellinzona,  Domo 
d'Osaola,  and  even  Verona  are  said  to  lie  at  the  foot  of  the  Alpine  passes,  Mr* 
Coolid^^e  himself  (*  Alpine  Guide,'  chap.  1,  rte.  a.)  describes  San  Dalmazzo  as  "  a 
large  village  at  the  very  fool  of  the  moim tains.*'  The  "  rich  plains  "  referred  to  by 
Mr.  Westlake  are  those  that  lie  parallel  with  the  mountains  between  Borgo  San 
Dalmazzo  and  Turin,  a  distance  of  60  miles*  His  point,  of  course,  is  that  thoM 
afford  space,  and  the  7  miles  of  plain  between  Rivoli  and  Turin  do  not,  for  the 
iucoessive  incidents  described  by  the  historians. 

Mr.  Coolidge*s  reference  to  Prof.  Fuchs'  **  small  tractate  ^*  also  requires  somo 
correction.  That  closely  printed  volume  of  152  i>ages  is  **  based  on  personal 
investigations  on  the  spot  **  as  regarda  the  Mont  Gen^vre«  But  I  can  find  in  it  no 
sign  that  the  author  has  considered  the  text  of  Varro,  or  has  ever  visited,  or  even 
heard  of,  the  Col  de  TArgentifere  (which  he  calls  on  hia  map  the  Col  della  Madda- 
!ena};  while  so  far  is  he  from  **  having  a  full  knowledge  of  all  the  (modem) 
literature/*  that  he  has  not  referred  to  Prof.  Scb\ller*s,  Mr.  T.  W.  Arnold's,  or  ray 
own  writings  ♦  on  the  subject.  Moreover,  he  constantly  speaks  of  **  the  English  " 
collectively  as  imrtisans  of  tlie  Little  St,  Bernard,  a«  if  the  late  Mr*  Ball,  Mr. 
Bunbury,  and  Prof*  Bonney  had  never  expressed  the  contrary  view. 
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♦  ^ Berliner  PhiMogischcr  Wochenschrift,'  June,  1884;  *  Tbo  Second  Panic  War ' 
(Macmillan,  1S8G};  Alpim  Jourwi!,  volt.  xi.  and  xiii.,  Nos.  81  and  93  ;  and  ProeeedingM 
^.G.fif.,  October*  1886. 
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I  have  not,  I  readily  admit,  Mr.  Coolfdge'a  detniled  knowledge  of  the  more  ob- 
scQfe  passes  of  the  Weatera  Alp«.  But  I  fail  to  see  that  a  complete  or  partial 
acquaintance  witK  imposaible  pasBes  is  any  additional  qualification  for  deciding 
which  of  the  posfiibl©  passes  wa«  tised  by  the  Carlhaginian  army.  Mr.  Coolidge's 
convictions  are  always  forcibly  expressed,  interesting,  and  worthy  of  full  considera- 
tion, but  he  must  jmrdon  me  for  saying  that  they  do  not  present  themselves  to  me 
as  conclusive  for  the  rest  of  the  world.  I  have  myself  crossed  all  the  five  great 
passes  which  now,  as  in  Varro's  days,  unite  Gaul  and  Italy.  I  see  no  reason  to 
modify  the  opinion  I  came  to  sixteen  years  ago.  We  cannot  ourselves  prove  which 
paes  Hannibal  crossed  ;  but  we  can  show  where  the  best  informed  Bomans  of 
CsBsar's  time  knew,  or  thought  they  knew,  him  to  have  crossed* 

Fiually,  should  Mr.  Westlake,  or  any  other  reader,  accept  Mr  Ox>lidge*a  in- 
vitatii/B  to  refer  to  his  new^  edition  of  the  *  Alpine  Guide/  he  will,  I  think,  find 
much  comfort  aud  support  in  the  following  sentences.  Mr.  Coolidge  there  writes 
(section  3,  rte.  a.,  Western  Alps) :  "It  was  the  passage  of  Francis  I.  in  1515  with  a 
large  army  that  first  brought  the  Col  de  TArgenti^re  into  historical  prominence.  It 
was  later  traversed  by  French  and  Spanish  armies  in  1692, 1710,  and  1744.  Napoleon 
ordered  a  road  to  be  made  over  it  bearing  the  proud  title  of  '  Route  Imp^riale  de 
TEspagne  en  Italic ; '  and  even  now  (though  that  project  has  not  yet  been  fully  carried 
out)  it  is  styled  the  road  *  from  Montpellier  to  Coni  *  (Cuneo).  It  is,  perhaps,  the 
gentlest  aud  easiest  pass  in  the  whole  of  the  Western  Alps,  and  has  been  compared 
to  the  road  between  Keswick  and  Ambleside," 

It  follows  from  these  statements,  that  the  physical  features  of  the  country  arc 
consistent  with  the  Roman  belief  that  the  Col  do  TArgentidre  was  crossed  by 
Hannibal,  that  the  pass  is  the  most  natural  route  from  Spain  to  Italy  for  an  army 
and  that  several  armies  have  used  it,  meeting  on  the  way  with  adventures  and  difli- 
cttlties  ooinciding  in  a  very  remarkable  way  with  those  attributed  to  Hannibal  (see 
my  paper,  Aljiine  Journal^  No,  Bl),  All  this  we  find  eslablished  on  Mr,  Coolidge*s 
own  showing.  The  advocates  of  the  Col  de  rArgenti^j-e  could  hardly  have  hoped 
for  such  powerful  testimony  to  the  strength  of  their  case  from  a  sturdy  opponent. 

It  may,  perhaps^  be  agreeable  to  those  readers  who  are  familiar  with  the 
almost  fabulous  i^crtinacity  in  argument  which  characterizes  the  majority  of  the 
disputants  in  this  matter^  if  I  assure  them  that  I  do  not  propose,  under  any 
provocation,  to  intrude  my  own  views  on  their  patience  any  further  in  these  pages. 
An  English  writer  of  authority  has,  I  find,  been  lately  kind  enough  to  speak  of  my 
early  paiierB,  an  analysis  of  which  appeared  in  the  Society's  Journal,  aa  **  epoch- 
making  1  "*  Bo  haoidflome  a  compliment  may  possibly  justify  mo  in  revising  and 
re*issuing  them  in  a  separate  form  at  some  future  date. 

Douglas  W,  Fbeshfield. 


Ophir. 

Though  Dr»  Schliehter  is  very  likely  right  in  his  contention  that  Ophlr  was  not 
in  India,  I  venture  to  think  that  the  grounds  on  which  he  has  arrived  at  his  con- 
viction will  scarcely  stand  examination.  Bearing  in  mind  what  we  know  aa  to  the 
actual  facts  at  a  later  period  of  the  history  of  India,  it  seems  impossible  to  admit 
the  trustworthiness  of  Anian's  account  of  the  scarcity,  or  absence^  of  gold  in  those 
provinces  which  came  under  the  observation  of  Alexander  and  his  companions; 
not  to  mention  thai  Q.  Curtius  has  quite  a  diSerent  atory  to  tell.  We  read  that  a 
thousand  years  after  the  Greek  expedition^  Arab  conquerors  found  in  the  Panjab» 
and  in  thai  very  capital  of  the  Malli  which  Alexander  so  gallantly  stormed,  and 
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•wliere  lie  »o  nearly  lost  hh  life,  an  immeaae  treaaure  of  gold  (gold -duet). 
Muhammad  bin  Qasim,  the  Arab  leader,  is  leported  to  bave  sent  to  Ir4q 
millions  of  dirhams,  by  far  tbo  greater  part  of  whicb  must  Have  been  derived  fi 
ibe  spoils  of  Mulcan.  Anotber  account  puts  tbe  Multan  treasure  at  40  bu/idr^ 
yague  measure  wbicb  sometimee  meant  a  camel-load,  but  tbe  eame  writer,  express- 
ing the  amoont  in  dififerent  terms,  calls  it  2,397,600  mithqdl  (a  gold  coin  said  to 
weigb  1|  dram).  We  may  make  large  allowance  for  Eastern  exaggeratioQ  and  jet 
{aitIj  conclude  that  tbe  quantity  of  gold  found  in  this  one  temple  treasury  was 
enormoufl.  No  doubt  vast  changes,  economic  as  well  as  political,  may  occur  even 
in  Asia  in  tbe  course  of  a  millennium,  but  we  cannot^  I  believe,  gatber  either  from 
tradition  or  recorded  history,  anytblog  to  favour  tbe  supposition  that  gold  flowed 
into  lodia  in  abnormal  amount  in  tbe  interval  between  tbe  Macedonian  and  the 
Arab  invasionB,  On  tbe  contrary,  tbe  facts  of  whicb  we  have  sufficient  evidence — 
tbe  absence  of  settled  and  vigorous  government,  the  fre<^uent  invasions  and  harry- 
in  gs  of  tbe  regions  in  wbicb  Multatt  itself  formed  a  central  point,  during  the 
period  in  question — must  oonvince  us  that  the  accumulation  of  gold  where  it  was 
formerly  unknown  is  not  to  be  thought  of  aa  possible. 

Kot  much  can  be  gained  from  the  study  and  comparison  of  tbe  place-name^ 
involved  in  tbe  Ophir  controversy.     The  mysterious  port  or  region  is  called  in 
Geoeais  Opbir,  and  in  later  books  of  the  Old  Testament  Ophir  (i  long)*    The  LXX 
transit tera ted  im^pripa,  2ttM^i(p<t,  n^eip,  and  in  one  place  the  Alexandrine  Codex  has 
Za»papa,    The  last   variant  agrees  closely  with   Sofala,  hut  equally  closely    with 
Siipdra,  north  of  Bombay,  an  emporium  of  greit  aotiquity,  which  was  flouriahing 
centuries  before  Zimbabwe  came  into  eiistence«  supposiDg  Dr.  SchlLchter^a  date 
for  the  latter's  foundation  to  be  correct.    As  for  Lassen's  identification  of  Ptolemy *s 
Afiipta  with  Opbir,  it  is  sufficient  to  recall  the  fact  that  Ftolemy  places  that  dis- 
trict north  of  Fataleue,  or  tbe  Indus  delta  region— tbat  is,  at  a  coosiderable  distance 
from  the  sea — to  put  it  out  of  the  question.    Any  place  in  Arabia  seems  to  he 
excluded  by  tbe  length  of  tbe  voyage,  which  is  postulated  as  a  condition  in  the 
controversy,  otherwise  Ophir  near  S  jhdr,  in  tbe  province  of  Omao,  would  be  suitable, 
for  though  none  of  the  articles  mentioned  as  forming  part  of  Salomoa*a  cargoes 
were  of  Arabian  production,  all  might  bave  been  found  in  an  Arabian  port. 

Nor,  again,  can  anything  conclusive,  as  between  Africa  and  India,  be  derived 
from  a  consideration  of  the  hngth  of  the  voyage.  Keepiug  in  rnind  tbe  fact  that 
the  navigation  of  the  time  was  still  in  the  stage  of  coastiog  (Eippalus  being  stUl 
in  tbe  womb  of  the  distant  future),  it  is  clear  that  a  voyage  from  E«ioa  Geber  to 
any  port  in  8  jutbern  ludia  would  take  as  much  time  as  one  to  Sofala. 

I  venture  to  think  that  Dr,  Schlichter  ahouW  apply  himself  to  the  refutation 
(if  that  be  possible)  of  Josepbua'  express  stalemeot  that  Solomon  ssnt  hia  men 
"to  the  land  that  was  of  old  called  Ophir^  but  now  the  Aurea  Chersonesus  which 
belongs  to  India ; "  and  should  also  take  into  consideraLion  the  fact  that  Coptic 
lexicscgrapliers  bave  declared  **  Opbir ^*  in  their  language  to  mean  India,  Veiy 
likely  Joseph  us,  though  learned,  was  not  profound  iti  geography,  but  it  is  not  at 
all  improbable  that  he  had  inherited  a  truthful  tradition.  Also  both  he  and  the 
Copta  perhaps  spoke  of  India  much  as  people  used  to  speak  of  '*  The  Indies/'  which 
might  or  might  not  ioclude  India  proper*  At  all  eveotSpif  Josepbus  knew  any- 
thing  about  it,  Ophir  waa  in  the  Malay  penin&ida  or  thereabouts. 

M.  R,  Haig,  Major-General. 

April,  1899. 

P.S.— Dr.  Schlicbter  is  quite  correct  in  saying  that  E^  Maa'udI  raentiona  Sjfala. 
He  speaks  of  it  in  couneclion  with  the  people  called  Wdq  FTd^,  and  aaya  it  pro- 
duced abundance  of  gold* 
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MEETINGS  OF  THE  BOYAL  GEOGRAPHICAL  SOCIETY, 
SESSION  1898-99. 

Eighth    Ordinartf  Meetinf^y   March    27,   1899. — Sir   Clements   Marksam, 
K.c.B.,  President,  in  the  Ciiair. 

Elections,— Alejtand^  d*Ahaza;  Andrew  Waiker  Btil ;  C.  J?.  S.  Cadtlh ; 
Wm,  Young  Campbell ;  George  Drnry  Coleman  ;  Qeorge  Griffin  Eady  ;  William 

The  Natioital  Antabctio  Kxpsdition.     Ma,  L.  W,  Loxq8ta.fp'8  Donation, 

After  the  statement  made  by  tbe  President  which  was  puhliehcd  in  the  April 
number  of  tbe  Journal^  the  Pbesident  said :  We  are  honoured  this  evening  by  the 
presence  of  Lord  Lister,  President  of  tbe  Rojal  Society,  who  will  wish  also  to  say 
a  few  words  on  the  muni  See  nee  of  our  associate. 

Lord  LtSTER :  It  gives  me  peculiar  gratitlcation  to  bo  present  this  evening,  on 
which  the  President  of  the  Geographical  Society  has  made  an  announcement  which 
haa  pleased  you  all  so  much.  The  lioyal  Society  has,  of  course,  taken  a  deep 
interest  in  tbe  project  of  an  antarctic  expedition,  but  the  funds  at  her  disposal  for 
scientific  purposes  are  but  slender,  and  she  has  been  able  to  do  not  much  in  that 
line*  The  Geographical  Society,  as  a  Society,  has  done  more,  and  your  President 
deserves  the  thanks  of  us  all  for  his  energetic  and  successful  efforts,  crowned  as 
they  have  been  by  the  acquisition  of  this  splendid  donation  you  have  heard  of  A 
British  Antarctic  Expedition  is  now  assured,  and  tbe  disgrace  that  would  have  been 
attached  to  this  country  if  she  bad  not  risen  to  the  present  important  occasion,  is 
prevented. 

I  need  hardly  say  how  deeply  grateful  all  of  us  feel  to  the  donor  of  this  great 
gift.  I  must  confe&s  that  it  is  to  me  a  matter  of  satisfaction  that  he  is  the  hou  of 
a  distinguished  member  of  the  medical  profesiiion.  I  don*t  know  whether  Lord 
Iveagh's  magnificent  gift  to  the  Jenner  lastitute  of  Preventive  Medicine  can  have 
had  any  intiuence  in  suggeisting  to  Hr.  Longstaff  that  he  might  do  likewise.  We 
can  only  hope  that  donations  of  this  splendid  kind  for  tbe  furtherance  of  science 
will  be  abundant  in  the  future* 

W©  cannot  expect  our  Guvernment  to  do  very  much  for  us  in  the  aid  of  science ; 
but  so  long  as  we  have  such  donations  from  private  individual?,  science  will  get 
on  very  well.  It  only  remains  now  to  endeavour  to  induce  the  Government  to 
aid  tbe  expedition^  the  full  expense  of  which,  whether  rightly  or  wrongly,  they 
did  not  feel  prepared  to  undertake. 

I  cannot  sit  down  without  congratulating  the  Geographical  Society  on  the 
splendid  success  they  have  attained, 

Tbe  pREsiDKNT  :  I  am  sure,  after  what  you  have  heard,  you  will  wish  to  piss 
a  cordial  vote  of  thanks  to  Mr.  LongstafiT  for  his  munificent  gift,  and  you  will  be 
glad  that  I  should  Inform  hiia  of  your  vote. 

The  Paper  read  was  :— 

*'  On  Kumalology/^    By  Vaughan  CoToisb,  Esq. 
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AddUions  to  the  lAbraiy. 

Bj  HUGH  ROBBBT  MIl-L,  D.So.,  M>raria%  B.O.S. 

Th£  following  AbbreviatfoiiB  of  nottni  and  the  adjeotivei  deriyed  from  them  ai^ 
emploj&d  to  indicate  the  loiiroe  of  artioleB  from  other  pnblioatloni.  Geogr&phical 
QAmea  are  in  each  oa»e  written  in  fnil:^ 


A.  =  Academy,  Aoadamie,  Akftdemie. 
Ada.  ^  AnDaij,  Annalei^  Annalen. 

B.  ^  Bolletin,  Botlettino,  Boletim. 
Oohl  =  Gommeroe,  GommeroiaL 

0.  Bd.  =  Oomptea  Bendua. 
Erdk«  =  Erdknude, 

G.  =  Geography,  Geographie,  Geografia. 
G«i.  =  GoMliiohaft 

1.  =  In«titnte,  Inatitotion* 
Ii.  =  Iz^eitiya, 

J.  =  Jonroal, 

M.  =  BfOtteilungen. 


Mag*  s  Magazine. 

P.  =  Prooeedingi* 

B.  s  BoyaL 

Bev.  —  Beyiew,  Beyne,  Eeyiatiu 

e.  =  Society,  Booiiii,  Belakab. 

Sit2l>.^  Sit«tingiberiolit. 

T.  =  TfaiiMMJtiona, 

V.  =  Vorein. 

Verh.  =  VerhandtimgeQ. 

W.  =  WiMenjohaft,  and  oompoandflL 

Z.  =  ZeltBohrift. 

Zap.  ^  Zapiaki, 


On  accotmt  of  the  ambigtttiy  of  the  words  octnvo^  quarto,  eto.,  the  iize  of  books 
the  list  below  in  denoted   by  the  length  and  breadth  of  tbe  oovof  in  inches  to  t] 
nearest  half-inch.     The  sizo  of  the  Journal  Ib  10  x  Gh- 

A  aeUetion  of  the  worki  in  thii  lift  will  be  noticed  elte where  in  the  **  JouihaI.** 


EUBOFE. 
Anitria.  2.  Ot*.  ErdJi.  Berlin  33  (1899):  555-306.  Bichthofen. 

Die  none  geologische  Karte  Toii  Oeaterroich.    Von  P.  v,  Biohtbofen. 

Anttria— BnkoTina.  Glt^bm  74  (189S) :  381-B87,  HormumkL 

Ana  dem  GeHrge  der  Bukowlna.     Laadacbafta  nnd  Yegetations-Skizzen,   Von  C. 


Frhrti.  r,  Hormuznki.     With  lUutlrationt. 
The  illuatrations  are  from  ^kctcheB.    A  notice  appears  in  the  Journal,  p.  529. 
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Auftria-Hnngary — Garpathiant^ 

Jahrb,  Vngar,  Karpaihen^V.  25  (1898)  :  121-143. 

Die  none  OriginiillEarle  der  Hobeo-TAtia.     Yon  Franz  Deoea* 
Amitria-Hmngaiy— Carpathian  i . 

Jahrb,  Ungar,  Karjxithen-V.  2fi  (1SD8)  :  30-t*K 

Dag  Pteninen-Geblrge  und  seine  Flora.     Voo  Dr.  Ferdiaand  Filar$zky. 
Aiorti.  four  du  Mmide  4  (1898) :  625-636.  d'Eipagnat, 

Autl  ileB  Azores.    Par  M,  Pierre  d*Kepagnat,     With  JlludTaiians, 
BaTkan  Fenininla.   Deutgehe  Rtnuhchm  G.  21  (1899)  :  193-206,  255-1166.  Meinhard, 

Auf  Tranebttlkaobfthnstudien.     Yon  Friedrlcb  Meiohard,     With  lilmtraihns  and 

Map. 
Belginm.  Globus  75  (1B99)  :  21-24.  Sdlen. 

Arcl,  eine  dontscho  Stadt  in  Belgian.     Yon  Tony  Kelkn.    I. 
Bmlgaria— Ella  Honntalni.  ScoUith  G.  Mag.  15  (1S99):  86-92.  

The  Rila  Mountains. 
Denmark— Thi  ionnd.  LcJonbar^. 

UnderBokuingar  riirande  Ore»pndB  Djmlif.  Af  Dr.  Einar  Lonnberg,*— Meddelaaden 

fran   Kongl.   LandtbiukflstyTelsen.    No,  L  ar   1898.    (No.   43.)    Uppsala,   1898. 

Size  9)  X  6^,  pp.  78.     Map, 

An  aooount  of  the  biological  conditions  of  the  watera  of  the  Sound*  with  litta  of 
■pedes. 
England  and  Trance.        Sittb,  A,  W.  Berlin  (1898):  859-892.  lohmamiL 

Die  Amtlidie  Handolfltatistik  Englanda  tind  Frankreicha  im  i.?iii.  Jahrhnuduit. 

Von  Dr.  Friedricb  Lobmann. 
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Inrope— €oiitl3i«ntil  BhtHi.      Geoloq,  Mag,  0  (18^) :  lG-18.  Bp«ae«r. 

Prof.  Hniri '  gubmerged  Platfonn  of  Weatem  Ennope.'    By  Piof.  J.  W,  Spenoef. 

Also  letter  by  Rev,  Osmond  Fisher,  pp.  56-57. 

liirope— Oeodeiy.  W«Ui  ftnd  Sfihrua. 

PublicatioDen  filr  die  IntertLaltonale  Erdmesmng.  AfllroDomiBchci  Arbeiten  dcs 
k.  k.  GradtDesanngB-Bur&ftii  au^^nihrt  uoter  der  Leitung  dev  Hofmthefl  Theodor 
V,  Oppolxer.  Nac£  deaseo  Tode  hemus^geben  Ton  Prof.  Dr»  Edmund  Weiat  und 
Dr.  Robert  Schmm.  X,  Band.  LangenDestimmimgeii.  Wieij :  F.  Tempsky,  1898, 
Size  12)  X  10,  pp.  286.  Pref9nf«d  by  the  K,  K.  Gradmeuungt-Bureau  in  Wien. 
ContainB  a  nuiDber  of  deteTmmatioaa  of  time-intervals  between  important  ooutiiiental 

observatories. 

f  arw  latodi.         Die  Natur  47  (1898) :  519,  529,  543,  555,  567.  583.  lorentan. 

ZHe  Fiir-ber.    Nach  J.  LomhoH  in  "  Nord  og  Syd."    Von  A.  Lorenzen. 
Ucrmaay.  Globw  76  (1899)  :  89-96, 108-114,  143-149.  Tetisw. 

Die  Karen  in  OstpreiiBsen.     Von  Dr.  F.  Tetzner.     With  Map  and  Mwiratioru, 
On  the  people  of  Russian  Eurland  now  coDcentmted  on  the  long  narrow  sandspit  of 
the  Euriache  Nehrung. 

Germany.  RatieL 

Deutachland.    Einf {ibroDg  in  die  Hcimaikunde.    Von  Friodrioh  Batzeh    Leiprig : 
F.  W.  Grunow,  1808.    Bize  7)  x  4|,  pp.  yiiL  and  332.    Map$  and  IUuMtrati<fft4. 
Price  2b.  Gd. 
The  aiitbor  writes  witli  the  object  of  deepeoiDgthe  knowledge  of  Germany  amongat 

the  j>eople  of  that  country,  and  ho  points  out  that  this  can  only  be  done  Rotisfa<?tor3y 

by  demonstrating  how  cloaely  the  life  of  the  people  depends  on  the  character  of  the 

land. 

Germany— Alsace*  Etiss. 

L'Aleace  n-u  dix-septifetne  sxhsle  &n  point  do  me  geogmphiquc,  laitoriqiio,  admini- 
itratif,  economiqne,  social,  imteOectuel  et  religieux.  Par  Kodolphe  Reois.  Tome 
Detiaifeme.    Paris :  E»  Bouillon,  1898.    Size  10  x  BJ,  pp.  xii,  and  638.     PHc€  IG«. 

Qarmuny— Commeroial  Oeography.  Qattrell. 

DeTelopmeBt  of  Commercial,  Industrial,  Maritime,  and  Traffic  Interests  in  German  v, 
1871  to  imS.    Foreigti  Office,  Miscellaneous,  No.  490, 1899,    Bize  10  X  6J,  pp.  72. 
Price  IJd. 
This  ia  a  valuable  chapter  on  the  Gbmmeroial  Geography  of  Germany,  sketeliiiig 

the  great  etridea  of  advance  which  have  been  made  since  the  foundation  of  the  empire. 

Odrmany-^mddsnsoa.  Globm  75  (18d9) :  9-14.  SsldeL 

BpaUenhildungen  und  Laodverlust  anf  HiddensSe.    Von  H.  Seidel     With  Map 
and  JJIiMlraiiofw , 
On  the  loss  of  land  on  the  Baltic  island  of  Hiddensee  on  the  west  side  of  Biigen. 


Oennany— Mftttorology*  -^^ — 

Ergebniiij^o  Jer  Beobftchtuugen  an  d<n  Stationen  II.  und  III.  Ordnung  im 
Jahro  1808,  zugk'ich  Deutsches  Meteorokgibchea  Johrbtich  fiir  1898  Beohachtungs^ 
syatem  deti  Konigrcicha  Preussen  nud  benachbarttu  Staalen. — Veroffentlichungen 
des  k,  Preusaiachen  Metc't>rt>logiBohon  Instituta  1898,  lleft  I.  Berlin  :  A.  Asuer 
Jk  Co.,  1898.     Size  13J  x  10. 

Qsrmtny— Mflteorology.  

EigebQiflsc  derBeobachtungen  an  den  Statlonen  If.  nnd  III.  Ordnung  im  Jahre 
1894,  zugleioh  Deutsches  Meteorologiaches  Jahrbnch  fiir  lHy4  beohachtuogBsystem 
dc«  K6nfgreit?ha  Preuaeen  unci  henachbartco  Siaaten. — VerofFeutlichuDgen  de» 
kciniglich  Preuseischen  Mt  tcorologiBch en  ln*itituts.  lleransgegeben  durch  deiMll 
Direktor  Wilhelm  vun  Ikzold,  1894,  Heft  UL  Berlin:  A.  Aaher  &  Co.,  1898. 
Size  13J  X  10.     Afap.     Presented  %  the  K,  Prmmischen  Meleordogitclien  Inttituii. 

6#niift&7~flQU«twJf.  G^otnf  75(1899):  53-54.  

Die  NaiionalitatsTerhivltniBse  in  Sehleswig.     With  Map. 

The  map  ahowa  the  districts  in  which  Frisian,  Danieh^  German,  and  both  Gemum 
and  Danish  are  spoken. 

Oennaay— Slliiia,  Hsllmann. 

Rt'geDkurte  der  Proviuz  Schlesien.  Mit  erlauterndem  Text  und  Tatx^lleti.  In 
aintlichem  Auftrage  bearbeitet  von  Prof.  Dr.  G.  Hellmann.  Berlin :  D.  Reimer, 
1899.    Size  10^  x  7^  pp.  24.   Map.  PreMnted  by  f/»«  Oerman  M€teoroloffkal  ImtituU, 
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Hiitorictl  ^  B«T- 

Le  Eoyauin©  de  Cottiufl  dt  la  Proving?©  dea  Alpea  C  jtUcDnes  d'Augmte  iDioel^ttea, 
Ptir  R,  Key.  Grenoble :  A.  Gratiet  Jk  Cie.,  1898.  Size  i>  x  6.  pp.  250.  Mapm, 
Price  6«.  6t/, 

HoUand— Geology .  C^ppeUe . 

MededeeliDgen  omtrent  tie  Goologie  ?an  NedefUnd,  Verzameld  door  do  Co  rami  saie 
voor  liet  Qeolo^soh  Oaderzoek.    No,  23*     Nienwe  WttAmemingoti  op  hot  Nedcr- 
landflobe  Piluvi'ial^t-bied,  voarnamelijk  m'.^t  het  oo^  op  tie    Kaarteeriag    d&z^r 
tt^rreiueii.     Door  l»r.  H,  van  CappoUc.     VtrUandeliogen   dt*r  k.  Aluidomi©    ti 
Wetensohupntju  to  Aairiltrdikm.     (Tweede  Scetie.)     Dec!  vL  No.  2,    Atoaterdaiii 
J.  MiiUer,  ms.     Size  11  x  7|,  pp.  24.     Plate. 
Notes  on  tbo  boulder-^lay  dopoaita  of  Hoi  laud. 

Uixixg%Tj,  Die  Natur  47  ( 1B98 ) :  505-5o<*.  Woeniff. 

Die  Pu8ztcQ0ortt  des  unj^riichtjn  Tieflaudes.  Studi«n-Skt2zeii  tou  Fraiiz  Woenig. 
i.  Die  FJom  dur  Salz  I'liszteti,  Bakseeii,  Sftlzlaohea^  uad  der  SalzdUHWittemden 
Stellen  defl  BodcitiB. 

Iceland.  Z  Oes,  Erdk,  Btrlin  33  (1898):  283-30L  Thoroddasn. 

UnteraucUungen  in  Island  in  den  Jahren  1895  bin  1898.    Yon  Dr.  Th.  Tboroddsen. 

Italy.  

Sugge§tioiis  for  Development  of  British  Trade  with  Italy,  Forei^  Offloe.  MtaoeU 
laneoua,  No.  490,  1899.     Size  10  x  6i,  pp.  20.     Price  l^d. 

Italy.  XAgiaizia. 

Giovanni  3Iarinelli.     Let  Proyineie  d'ltalia.     Prorincia  di  Massa  e  Carrara  di 

Luigi  Filippri  de  Magiatris.  Boina:  BtTCiet^  Editrlco  Ddule  Aiigbieri,  1898. 
Size  8  X  5|,  pp.  20.     Presented  btf  the  Author. 

Italy.  Baedeker. 

Italy,  Handbook  for  Travellers  by  Karl  Baedeker.  First  Part :  Northern  Italy, 
iocludin^  LeghoTO,  Floreoeei  RaveDom  and  rodtea  throii<j:h  Switzerland  aod  Austria. 
With  25  Maps  and  35  Plans.  Eleventh  edition.  Leipsic :  Karl  Baedeker  ;  Lon- 
don: Dulftu  k  Co.  1899.  Sizo  i}^  x  4|,  pp.  Ixiv.  and  540.  Price  8  rnarU,  Pre- 
9C7tled  by  Me»§rB.  Didati^  d:  Co, 

Italy— Qeology.  Aid  RA.  Liiieei,  R^ndiconti  7  (2  Sern.)  (1898)  ;  326-330.  Lorona). 

I  grand i  laghi  pleistoconici  dello  falde  del  Vulture.  Nota  preliminare  di  G.  D« 
Lorenzo. 

Jfediteixaniaa.  Am,  Hydroijraphiqties(l89B):  S^-31.  Qr^net. 

Keiii;iri]ues  bur  le  rifgiriiedes  ventb  de  U  cote  Nord  de  la  Mediterrantfe.  Par  >L 
Victor  Grenet. 

Meditafranean— Albofan.  [Lndwig  SalTator.} 

Alboran.     Prag:  H.  Mercy  Sohn,  1898.     Size  13  x  lOJ,  pp,  viii,  and  9U.     Mapt 
and  lUii^iralion*,     Pre*enled  by  tht  Archduke  Ludicig  JSairator. 
H  IH.  the  Arcbduko  Ludwii;  8alvator  observes  in  his  preface  that  probably  no 

island  in  the  world  is  seen  by  so  many  and  visited  by  bo  few  i^  Alboran.      The  island, 

which  carries  an  important  lighthan^e^  lies  100  miles  east  of  Gibraltar,  midway  between 

the  ooasts  of  Spain  and  Alarocco. 

Mediterranean— Lampednaa,  ICagistria. 

La  peHca  delle  spugne  nel  mar  di  Lampcdusa  diiraiite  TanQO  1896.  [L.  F.  de 
Ma^tris.]  (Estraito  dal  Giomalu  Iialiano  di  Pesea  e  Acqui-coltnrai  N.  1.^ — 1898.) 
Size  10  X  7,  pp,  [4].    Prewnted  by  the  Author, 

Morway,  Bahl. 

Botanlake  i]nderB0gelBer  i  S^ndfjords  og  Nordfjords  fjorddistriktsr  i  1896-07.  Af 
Ove  Dahl     Ghriiiliatiia,  1898,     Size  9|  x  CJ,  pp.  72. 

Norway.  Oppenheim. 

New  Climbs  in  Norway.     An  Aceonnt  of  some  Ascents  in  tho  Sondmore  District. 

By  E.  C.  Oppenheim.     Illnstrated  l>v  A.  D.  McGorraicb,  and  from  Photographe. 

London:  T.  Fisher  Unwin,  1898,     Size  8|  x  6,  pp.  i.  and  258.    Prio<j  7f.  Sd. 

PreMuiad  by  the  Puhligher, 

Deacribes  monntftinoering  exploits  which  carried  the  author  and  his  friends  into 
aome  of  the  still  almost  nnviaited  parts  ui  Norway. 

Horway  and  Sweden.     Quesiiom  DipL  et  Colon,  &  (1898) :  409-412.  Zolit. 

Nonr^  et  Siiisdo,    Par  Halvdan  Koht. 
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IniiU,  Gfobm  75  (1899)  :  130-132.  Vebna^. 

Gab  es  einat  Wilder  in  der  Kalmiickenateppe?    Von  Prof.  Dn  A,  Nehiing. 
A  diBcufBion  of  the  probatile  existcneo  of  woc»ds  in  tlip  Kalmnk  at^ppe  from  tho 
evkienco  of  auimai  fos?8il3.     Tbe  paper  is  Qoticed  in  the  Journal  for  April,  p.  429. 

EniiiA.  Toll. 

Goolo^sche  For^hau^en  imGebieteder  Kurlamlinfilien  Aa.  ron  Baron  E,  von  TolL 
Vorlinfiper  Beri»'lit  niit  oinera  Anliange,  Dr.  GonuiiT  ADderH*>ri*fl  Vcraeichnifg  der 
Glaeialptinnzen  von  TiUeltoutide  ertthallcnd.  (Sepamt-Abzujc  iiua  deii  Silzungrs- 
berichten  der  Nalurforseher-GeBellachaft  bei  der  UniTeraitat  Jurjow  (Doqjat), 
Jhrg.  18.)     Size  8J  x  5^,  pp.  34,     FreieTiled  %  the  Author. 

8pmm«  Deuttch6  Eitwltchau  G.  21  (1SD8):  103-108.  Febeliftj^, 

In  Baekenlande.     Von  Karl  Nebehay.     With  Illuatrationa  and  Plans, 
A  vi^il  to  tbe  norlh  of  Spuin,  including  Bilbao  and  San  Sebastian. 

Spain— IH^ia.       A  traven  le  Monde^  Tour  du  Moitde  5  (1899):  21-22.  

L*  E  n  clave  dc  LI  i  t  m.     With  Map . 
LUvia  is  a  small  enclave  of  Spaaigli  territory  in  the  French  department  of  Pjr^neei 
OrientaleR^  ^itb  a  neutral  roa4  about  a  mile  in  lengthy  connecting  it  with  the  main 
Ytody  of  Hpain. 

Bwitieriand.  Moutemefii  G.  15  (1898):  G07-612.  Wanteri. 

Lb  Cbemin  de  ferdti  Gomergrat.     With  lUuttrationM. 
United  Kingdom.  X  School  G,  2  (1898) :  361-S69.  Bncluui. 

The  Tem{)eTature  of  Ihe  British  tiilea.     By  A.  Buohan,  ll.d. 


ASIA. 

Aiia^Hiitorical.  Sttzh  A,  Tf.  Berlin  (1898) ;  824-843.  XoUor. 

Dae  aeiatiache  Beich  dea  Antigono«,    Von  ITlricb  Kohler. 

CHiuuL 

Cbina.  Imperial  MaritimQ  Coatotiip.  II.— Special  Series  :  No.  2.  Medical  Be- 
ports,  for  the  half-year  endtd  March  31,  1898.  Shanghai,  London  :  P.  8.  King  & 
Son,  1898.    Size  IL  x  9,  pp.  rL  and  58.     Diagramt  and  IUustrQtiaH$, 

China.     No.  1  (1899)»    CorreBpondence  respecting  the  Affairs  of  China.     London; 
Ejro  &  Spoltiflwoode,  1S1»9.    Size  13|  x  Sf.  pp.  xxiv.  an«l  3t:0,     Price  'ds. 
Thifl  Blaebook  contains  the  correspondence  of  the  Foreign  Office  relating  to  Chinese 
ttffairjj  from  March  29,  1898,  to  February  S,  1899,  io  all  473  documents. 

GMika.  Queiiions  Dipt,  ei  Cohn.  6  (1899) :  83-87.  FauveL 

Lea  T^cgrapbes  et  les  Post^is  m  Chine.     Par  M,  A.  A.  Fauvel.     With  Map, 
Odna.  Dtutsche  Rundschau  G.  21  (1899)  :  220-223.  Ea»tetL. 

Ein  Blick  in  das  Industriek^bcu  Chinas.     Von  Paula  Karattn. 
Chiiieia  Empire— Tibet.  Otsterr.  MonaU,  OrienL  24  (1898)  ;  135-138,  

Landor'fi  Reise  io  Tibet. 
Chinese  Empire — Turkostin  and  Tibot.  0ren&rd— Bntreoil  de  Bhini, 

J.  L.  Dutrenil  de  Bhins.     MbBtcn  Ecrentiflqne  dans  la  Haute  Afiia,  1890-1895. 

Deujtitime  Partie.    Le  Turkestan  et  Io  Tibet,  L'tude  t-thijographique  ©t  aocirilogique. 

Par  F.  Grenard.     Paris:  E.  Leroux,  lH9y.     Size  llf  x  9,  pp.  47C.     IllwtratianM, 

Preicnted  h^  iht^  French  Minitler  of  PMie  Jntiruciion, 

French  Iiid(hCMBA — A&nam,  ^isiire* 

Bijd.  Taal-,  Land^  en  Volkink,  Ned.-Itidie  6  (1899):  76-86. 

ExotiTfiion  a  Hue,  capitale  de  rAnnam.    Par  Ch.  Lemire. 
7r«nch  Indo»CMna— Tonkin.  Billet. 

Deux  Ans  dans  Io  Ilaut-Tonkin  (Region  de  Cao-Bang).     Par  le  Dr.  Albert  Billet 

Paris :    A.  ChaHamel,   1898.     Size  10  x  Ht  PP-  Iv.,  32C,  and  xli?.      MapM  and 

Plate».     Price  2\)t. 

This  work  waa  originally  published  in  the  Bulletin  ^cientifique  de  la  France  et  tie  la 
Behjique.  It  gives  a  detailed  account  of  the  Cao-Bang  di&triet  in  all  aspects,  and 
supplementary  chapters  on  the  fauna  ond  flora  of  Upper  Tonkin.  It  represents  two 
years  of  very  arduous  tclentific  ifork,  concisely  told. 
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India.  

Report  on  the  Ikladras  Obnerviktory  for  tbo  year  1897-08,  and  on  the  Eolipsd  Kx- 
pcditba  of  Jannivry,  1898,     Madma,  1898.     Size  10  X  6^,  pp.  30, 


A  Hktorj  of  British  India.    By  Sit  William  Wilson  Htintor,  K.O.S.L,  eto.     Vol*  i. 
To  the  overtbiow  of  the  Engliah  in  the  Spice  Archipelago,    London  :  Loo^maxu 
&  Co.,  1899,     Sise  9|  x  6,  pp.  476.     Mapt,     Price  I8i.     FrMetiUd  by  </*«  Author. 
This  first  rolnmo  of  a  new  and  oomprehenBivo  history  of  British  India  ootnineiicei 
with  the  closing  of  the  old  trade-rontos  to  the  East,  reconnta  the  aneat  for  Indi&  by  aea, 
and  tnoes  the  history  of  tha  struggle  of  the  Portuguese  and  Araoa  for  sapremacj,  tlio 
ccmstitiition  of  the  first  English  East  India  Company,  and  the  straggle  witn   ihm 
Portugneee,  and  the  volume  ends  with  the  tragedy  of  Amboyna  in  1G23, 

India.  P.L  Ciw'i  Engineers  134  (1898):  66-118.  et^maj. 

Extraordinary  Floods  in  Southern  India:  their  Causes  and  Destnietife  Effecta 
on  EftUway  Works.     By  E.  W.  Stoney.     With  Plate. 

India— Andamin  IsUndi.         /.5.  Arts  47  (1899) :  292-305.  T«mpla. 

The  Penal  System  nt  the  An  damans.     By  Colonel  Richard  Carnac  Temple. 
India— Assam.  Eoma, 

Progress  Report  of  Foreet  Administration  in  the  Province  of  Assam  for  the  year 

189*1  97.    (From  July  1.  1896.  to  Jnne  30.  1897.)    By  A  L.  Home.    Calcutta, 

1897.     Size  13J  x  8|.  pp.  98  and  4.     Map. 

Io4iA^B«mhay  Preiidenoy.  

Brief  Sketch  of  the  Meteorology  of  the  Bombay  Presideocy  for  1897-98,     Size 

13|  X  8|,  pp.  16,     Diagram. 

IndiSr^Burma.  J,  S,  ArU  47  (1899) :  173-190,  ITiabet 

Railwdys  in  Burma,  and  their  proposed  extension  across  Yunnan.  By  John 
Nisbet.     With  Mapt. 

Indian-Burma.  Fottia^er  and  Praia. 

A  Note  on  the  Botany  of  the  Kacliin  Hills  north-east  of  Myitkyina.  By  E, 
Pottinger  and  D.  Prain.— RocorJa  of  the  Botanical  Survey  of  India.  Vol.  L  No.  11, 
Cdcutto,  1898.  Size  1^x6,  pp.  215-310.  Jlfajos.  Presented  by  Captain  K 
Poiiinger, 

India— Burma.  M,G.  Get.  Wien  41  (1898);  664-705.  flehmita 

Burma,  die  oatlichste  Provinz  des  indiscben  Kaiserreiches.  Naoh  engUaehen 
Quellen  und  eigenen  Beobacbtungen  von.  Dr.  H,  Schmitz.     WiUi  Mup. 

Indla^^hitraL  Bobartioa. 

An  Official  Account  of  the  Chitral  Expedition,  1895*     Compiled  .  .  *  by  Captain 
W.  R.  Robertson.     Calcutta,  1S98.     Size  13|  x  8^,  pp.  94  and  cxviii.    Map*  and 
IIlu9traiioru, 
This  important  re^port  includes  a  history  of  British  relations  Tvith  Chitral,  aa  well 

as  the  detailed  description  of  the  ppoceedings  of  the  relief  expedition  in  1895. 

India — C  ornnd  mm .  Holland. 

A  Manu^il  of  the  Geology  of  India.     EcoDomic  Geology.     By  the  late  Prof.  V. 

Ball,  en.    Second  Edition,  revised  in  Parts.      Part  L— Cbrundam.    By  T.  H, 

Hollond.     Calcutta,  1S98.     Size  lOi  X  7i»  pp.  80,     Mapi  and  Plate.     Price  la.  4d, 

On  the  distribulion  of  ooruodum  in  its  common  form  valuable  aa  abrasive  material. 

and  in  its  precious  form  as  ruby,  sapphire,  and  oriental  topaz^  with  numerous  maps 

and  full  particulars  of  the  method  of  occurrence. 

India— Eailwayt.  Breraton. 

Administration  Report  on  the  Railways  in  India  for  1897-98.     By  A.  BreretoiL 
London :  Eyre  Ac  Spottiswoodo,  1898.     Size  131  X  8|,  pp.  xxTi*,  218|  and  xlrilL 
JlTap  and  Diagram,     Price  3f .  2ti. 
Tlio  total  length  of  Indian  railways  open  or  sanctiDned  on  March  31,  1S98»  waa 

25,154|  miles,  of  which  over  21,150  miles  were  open  for  traffic. 

India— Wreoks.  Falli; 

Return  of  Wrecks  and  Casoalties  in  Indian  Waters  for  the  year  1897.  Prepared 

by  Commander  P.  J.  Falle.  Culcnttftp  1898.  Size  13  x  SJ,  pp.  62.  Map  and 
Diagram.     Presented  by  Commander  P.  X  Falie. 
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indiui  Ooun — CThriitiit&i  Iiland.  AndTOWt. 

A  Deacnption  of  CbriBtm&d  IslAnd  (Indian  OceAii)*  By  Clias.  W.  Andrews,  b,9C. 

From  thG  Geographical  Journal  for  jQtiaarj,  13'.>U.  Size  !0  X  6|>  pp.  2i.     Mt^p 
and  lUiutraiiant. 

ludo-CMna.  B^.G.  FarU  It  (1898) :  261-290.  B«L 

MUsion  &n  Laos  et  en  Annam  (Aniiani,  pays  KhoA,  Bas-Lfioe).     Par  J.  M.  Bel. 

With  Map  and  HlmlratwnM, 
lodo-CMna.  Ann,  G,  S  (18^):  49-61.  d'Anty, 

Relation  d'un  vojago  dana  la  reg^ion  sltu^e  an  and  de  SemiM).    Par  M.  P.  Bons. 

d'Auty.     With  Map  and  IUu8(ratwn§. 

Jonmeyi  on  the  frontier  region  of  China  in  the  Jlekong  baain  by  the  French  Conanl 
at  Bemao^  in  Ynnnan. 

IiidCh€hiiiA,  QueMion*  Dipl  tt  CotonialeM  5  (1SD8)  :  449-457.  Lanoiaan. 

Les  Chomms  do  fer  de  rindo-Ohine  et  de  la  Birnianie.     Par  J.  L.  de  Laneaaan. 
With  Map. 

Indo^tThina,  Bev.  Fran^ite  84  (1899):  46-51.  Serrigay. 

Indo-Cbiue ;  Lea  CheminB  de  fer  projetea.    Par  J.  8ervigny.     With  Map. 
Shows  the  exiating  Burmese  lines,  and  the  routes  of  projected  railways  from  Burma 
and  French  lado^China  into  Southern  China. 

Indo-CMna— Laas,  B.S.G.L^nU{im9):  327-332.  Massieu. 

Voyage  an  II ant-Laos.    Far  M°"  laabelle  Massien, 
Malay  P«nin«Tila.  M.G,  Gat.  Witn  41  (1898) ;  706-713.  Bowland. 

Bemerkuugcn  iiber  einen  kleinen  Stamm  von  Orang  Bokit,  im  Zeit  augesicHielt 

nnd  beobachtet  aut  Ferhentian  Tingi  Estate,  Negri  Sembilan,  Mai — September 

1896,    Von  W.  R.  Rowland. 

Farticulara  regarding  a  amall  clan  of  thirty  individuals  belonging  to  one  of  the 
tribes  of  Negri- Bemhilan  Tvbich  numbers  two  hundred. 

Euiiia— Siberia.  Contfmporary  Bet\  Tft  (1899):  248-262.  Cohhold. 

A  Trip  tD  Lake  Balkash.    By  R.  P.  Gohbold. 
Eutiia-Siherii.     XXVL  Jahre^h.  Ver.  Erdk.  Dre*dm  (1898):  54-57.  Hntli, 

Die  Tungusen.    Von  Dr.  Georg  Hath. 
Biiiia— Bih«iia.    Deuttche  Rundschau  G,  %\  (1898-99)  :  97-103, 171-175.      Studnicki. 

Das  Klima  Slhiriens.    Von  Ladislaus  Studnicki. 

This  paper  deals  with  the  Siberian  climate  and  its  influence  on  Tegotalion. 
BuMian  Central  Alia.  Kfahmer. 

Russland  in   Asieo.      Band.   IL      Rudsland   in   Mittel-Asien.      Von   Krahmer. 

Leipzig :  Zuckschwerdt  &  Co.,  1898.    Size  9|  X  61,  pp.  iT.  and  182.    Xllmiraiioru. 

Price  4«,  Sd. 

AJEICA. 

Africa— Climite.  

The  Climatology  of  Africa— Seventh  Report  of  a  Committee  of  the  British  Asm- 
cifttion  for  the  Adveucemeot  of  Science  (Bristol,  1898).  Size  84  x  6,  pp.  8,  Pre* 
g€nM  hy  the  Stcntarxf  of  the  Commiike. 

Africa— liSO'i  Work.  Bcliefsr. 

Reeueil  de  Voyages  et  de  Boonmenta  poor  servlr  k  rHLstoire  de  la  Ge'ographie 
depula  le  XIIF.  jnsqu'li  !a  fin  du  XVI'".  siiicle.  [Vol.  xv.];  Description  de 
TAfrique  tierce  partie  dn  Monde  escrite  par  Jean  Leon  Afiican.  Premieremcnt  en 
iangtie  Araheaque,  puis  en  Toecane  et  &  present  mise  en  Fran9oi8.  Nonvelle 
fcilition  annott'o  par  Ch.  Schefer.  Troisieme  Volume.  Faria :  E.  Leroux,  1898. 
Size  1 1  X  7i,  pp.  xi?.  and  48(1.     Price  21«. 

Algeria.  Queftionw  Dipl  et  Colon.  6  (1B99):  193-205.  B«mard. 

La  Situftlion  polilique  de  TAlgerie.    Par  M.  Augustin  Bernard. 
Algeria -Coral.  litv,  ScUniifiqu^  11  (1899):  74-78.  Lijrle. 

La  peche  du  coral  1  en  Alge'rie.    Par  M.  Layrle. 
Siitiili  Central  AMca.  

The  Livingitonia  Mission  (British  Central  Africa),  with  Report  for  1897-98.    Siae 

9  X  5|,  pp.  iv.  and  90.    Map, 
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Biitiih  &nd  0«rmAa  l«it  Afnot.  Mouv^ment  O.  16  (1899):  115-im  

Eotre  les  luct  Nyaesa    et    Tan^nika.      Pelimitiitioa    des    flpk^ret  d'inflaence 
&ngUise  et  ollemftnde.     With  Map. 

Britiili  South  Africft.              J.S.  Artt  47  (181^9) :  209-224.  Wilkiniop. 

Rhodi'4sia  aDcl  ita  MincA  in  180S.     By  WilUflm  Fiftober  WilkloBon*  With  Map* 
and  Sfction$, 


Thonuon^ 

Tbomion*    London:  Smith,  Elder  & 
Map  and  lUmtrations,    Price  10*.  Qd. 


SkmbsAlL 


Bindlon. 
Blackwood  &  Sons, 
Pnr8«iil«(f  5y   the 


Britiih  Soutb  Africa. 

HbodGAia  and  its  Govemment*    By  H.  C. 

Co.,  1898.     Slste  SJ  x  5^,  pp.  xii.  and  352. 

PrtutnUd  by  tJte  Publishers, 
A  carefnl  stady  of  the  actual  coaditiona  of  the  British  8ontb  Africa  CompaDy'a 
territoriea  and  of  their  admlDiBtratLon.  Mo«t  of  the  fac'te  mentioned  wore  obeenred  bj 
the  author  when  in  the  country;  the  opmicinB  were  formed  after  consulting  with  a 
nTKnber  of  experienced  people  of  all  cbLasea  of  tbo  Boutb  African  commumtj*  Sag* 
geationa  are  made  aa  ta  tbt:  proper  way  of  dealing:  with  the  natlvca. 

British  Wett  Africa— Gold  Goait.  MiseliUelL 

XX  VL  Jahrefh,  Ver,  Krdk.  Dresden  (1898):   35-98. 
Verbot  der  natiooaicsa  Gebrauohn  in  Krobo.    Bericht  de«  Herm  Misdionara  A 
MiBohlicli. 

Some  interestiDg  particulars  of  the  ottstoms  and  b^^liefa  of  the  Krobo  people  of  th^ 
Gold  Coaat. 

Britiih  Wett  Afriea^tambia.  RS,0.  ItUeZQilSdB):  338-342. 
Notea  iui  la  Gamble  anglaiae.     Par  E.  Borivulet. 
Tbete  notcB  on  Ihe  Gambia  are  thc^  result  of  a  personal  visit. 

British  Weit  Africa.  /.  Anthrop.  L  I  (1898) :  i>5-103. 

Notes  on  A»hanti  Skulls  and  Crania.     By  F,  Shiubsall,  n.A. 

Britiih  W«st  Africa— Kigir, 

In  the  Niger  Country,     By  Harold  Bindloss,     London :  W. 

1898.      HizQ  9  X  ts  pp.  X.  and    338,      Maps.      Price   12i.  GL 

Publishers, 

Mr.  Biodloas  gives  a  remarkably  graphic  account  of  the  Niger  Coast  Proteotomte, 
and  of  the  other  Weat  African  c^Iouiejs  excluding  the  Niger  Company's domidn.  Thero 
ia  DO  attempt  to  exaggerate  or  to  extenuate  the  conditions  in  which  white  men  work 
upeo  the  coast,  and  the  various  difficult  questions  which  be  considers  aro  handled 
with  calmness,  discretion^  and  full  knowledge, 

British  Wast  Afriea— Hiyer.    J.  Anthrop,  1.  I  (1898) :   104-126,      Granville  and  Roth. 
Notes  on  the  JekriF,  SoIkis,  and  Ijos  of  Ihe  Warri  District  of  the  Niger  Coast  Pro- 
t«'ctcrate.     By  Reginald  K.  Grunville  and  Felix  N,  Both.     Prepared  by  H.  Ling 
Roth,     With  Plaits. 

Cst>Q  T6rd  Islands.  B.S.a.  Italiana  IS  (1890) :  7-2G.  7m. 

Dalle  laole  del  Capo  Verde.     Lettera  del  ,  ,  ,  Leonardo  Fen.     With  Illustrations. 

Central  AMea.  Bonxdari^. 

Qiwstions  DipL  «*  Cdcn,  fi  (1898):  345-351,  419-427;  6  (1899):  21-30. 
Lea  cfaeminj*  de  fer  Gongolais  et  de  TAfrique  Centmle.    Far  M.  Paul  Bourdario 
With  Maps. 

Central  Africa^AafcmUand,  ScoUish  O.  Mag  16  (1899)  :  74-79.  Angw. 

A  Trip  to  Northern  Angoniland.     By  H,  Crawford  Angua, 

Central  Africa— Katanga.    Mouvtfmerit  ?,  16  (1899):  121-124.  . 

De  Bruxellea  au  Katanga.     With  Map, 

Cenge.  P^termanns  M.  46  (1899)  :  19-2L  Singer. 

Das  Kongo-Qnellgebiet     Von  IL  Singer. 
Congo  State-  Mout^em^ni  Q,  16  (1899) :  28-29.  — . 

La  Tingt  ct  uniftme  traTers^e  de  I'Afriqtie  ceutrale. 

The  twenty>firat  crossing  of  Central  Africa  is  that  by  Mr.  Lloyd  through  the  Pygmy 
country. 

Congo  Btate.  Bonlger. 

The  Congo  StatCt  or  ihe  Growth  of  Civilisation  in  Central  Africa.  By  Demetrius 
C,  Boutger.  London  :  W,  Thacker  Sc  Co,,  1898.  Size  91  X  f,  pp.  viii.  and  418. 
Portrait^  Map,  and  Illusirations.    Priee  Iti*. 
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Congo  StAte.  FoHnigUly  Rev,  M  (1S99) :  4:J3-444.  Boulgor, 

The  Congo  State  and  ita  Critics.     Bjr  DemetriuB  C.  Boulgor. 

C&tg»  State.  JM.  Statistiml  S.  61  (1808) :  640-667.  Courtney. 

An  Experiment  m  Commercial  Expanmoa.     Tlio  AoDiial  Address  of  tbe  Hig^ht 

Hon.  Leonard  IL  Courtney,  m.a.,  ai.p.,  President  of  tho  Eoyal  Statiatical  Society, 

Seftdon  IS98-99. 
A  study  of  the  economic  condition  of  the  Congo  Free  State, 
^ongo  State.  DeuUelie  Bundsehau  G,  SI  (1B99) ;  241-255.  lerj. 

Ber  CongoBtaai     Von  Victfu  Levy.     Wifh  lUuMir attorn. 
'Congo  State.  B.S.  d*^:iudet  colon.  6  (1898) :  275-382.  Flat  and  Pemrbaix. 

Le  H^gime  economiqne  et  fiacal  de  TEtat  Independant  du  Congo*    Par  J.  Plaa  et 

V.  Pourbaix.     (Deti^ci^me  partie.) 
Congo  State,  /,  Anthrop.  J,  1  (1S98)  :  35-47,  Bnrrowi. 

On  tbe  Nativea  of  the  Upper  Welle  District  of  the  Belgian  Congo.    By  Captain 

Guy  Burrows.     With  Plate, 
Congo  SUte.  B.&B.G.  tFAnven  SS  (1898):  89-110.  Dnbrenoq. 

Les  operations  Ghaltin,  dans  le  Haut-UeUe.    Par  le  lieuteniint  K  Dubreuoq. 
On  the  military  operations  of  the  Congo  State  troops  in  the  Welle  region, 
<3ongo  State*  Ckureh  MUtionanj  Gleaner  {in^) :  1$-19.  Lloj(L 

Djwn  the  Congo  from  Uganda.     By  A.  B,  Lloyd.     With  Map. 
Mr.  Lloyd's  intereeting  journey  waa  referred  to  in  the  Journal  for  February, 
p.  195. 

Congo  State.  Wauteri. 

A.  J.  Wanlers,  L^Ktat  Independant  dti  Congo.  Historique,  Geographie  physique, 
Kthnographie,  Situation  (iconomique,  Organismtion  politique.  BnuLelles :  FsUl, 
1899.     Size  7J  X  5,  pp,  xiv,  and  528.    Map.     Price  U.  6d. 

Congo  State.  ^  Mouvtment  O.  15  (18^8) :  586-58$.  Wantera, 

Notre  Carte  de  TEtat  Inde pendant  du  Congo  au  2»0'00,UO0';  Feuille  X. :  La  region 
dim  sources  du  Congo,  le  Katanga  et  le  bftMin  du  Bangweolo.     Witk  Map. 

Congo  State,  Wildeman,  Dnrand,  Bonlenger* 

Etat  Inlependant  dn  Congo.  Annales  du  Musee  du  Congo  finbliees  par  ordre  du 
Secretftire  d'Etai.  Serie  L  Botanique  Illustrations  de  la  Flore  du  Congo,  par 
Em,  de  Wildeuian  et  Th,  Durund,  Tome  i.  (Fssc.  1  ai>d  2),  (pp.  48). — ^Serie  II. 
Zoologie,  Materiftux  |x)uf  la  Fnune  du  Cougo.  Poiasonfl  uouTeaui,  pur  G.  A. 
Boulenger.  Tome  i.  (Faac.  1  and  2),  (pp.  38>  Bruxelles :  Librairie  Fulk  FiU, 
1898,  Size  15  x  11|.  Plaiet.  Pretentmi  %  M,  le  Secretaire  du  r£tai  Ind^peutiant 
du  Congo. 

%7Pt.  Albaa 

Trade  of  E^'vpt  for  the  year  1897.  Foreign  Office,  Annual  No.  2197, 1898.  Sixe 
H  X  (>ippp '24.     Priae  Ifd 

JSgypt.  PJi.  ArtiUertf  L  M  (1899)  :  55-66,  ElmBlie. 

Some  Experiences  in  Egypt.    By  Major  F.  B.  Elmslie,  b.a.     WUh  RlustratiQnt. 
Desoription  and  photographs  of  the  transport  of  troops  up  the  Nile  in  the  last  Sudan 
expetlitiun. 

Kgnit.  B.S.  Khfdiv.  G,  5  (18t>8):  123-128,  FonrUn. 

Note  eur  Vt^  dea  for§t«  petrifl^oa  des  deserts  d*Egypta     Par  il.  E.  Fourtau. 
Egypt.  

Egypt    No,  3  (1898).     Further  Oorrespondenee  respecting  the  Valley  of  the 

Upper    Nile.    London:  Eyre  ^   Spottiswoode,    1898.      Size   13|  x  8|,  pp,    12, 

Pnoe  2d. 

Egypt— Early  People,       Eer.  Srientijique  11  (1899) :  289-296.  Zaborowski. 

OfigineH  atricaines  de  la  civilisation  de  riincienno  Egypte.     Par  M.  Zaborowski, 
Egyptian  Sudan.  ScoiUsh  G,  Ma^.  15  (1890):  57-74.  

The  Kgyptian  Sudan,     With  Map. 
Egyptian  Sudan.  i\  li.  Artillery  I.  26  (1899)  :  39-54.  fianaom, 

A  Patrol  on  the  Atbara.     By  Major  G.  E.  Benson.     With  Map, 

No.  v.— May,  1899.]  2  p 
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Egyptian  Sadan.  Oleiehea 

Handb<K)k  of  the  Sadao.  Part  L— Geopfraphicjil.  The  Sudati,  Soutb  of  Omdur- 
mafi  ;  from  Wsdai  to  AbyBaioia,  nnd  from  Kliartum  to  the  Albert  Njaoza,  PuH  If 
— ^Historical  S&etoh  of  the  History  of  the  8udan  to  date.  Compiled  in  the  Intt^Ui- 
gence  DiviaioD,  War  Offio<*,  by  Captain  Count  Gleichen.  1898.  London  :  Priated 
•t  the  War  OfQce,  1398.  Size  7^  x  5,  pp.  xii.  »nd  216.  Pre$enUd  bjf  th€  Compiler. 
A  compact  and  ayatematie  account  of  the  eastern  Sudan  south  of  Khartam*  with 

tables  of  ai^tancea  aloog  the  Nile  and  its  tributaries,  and  a  auxmnary  of  all  es^iiting 

information  as  to  the  resources  of  the  country. 

Xgyptian  find&n.  GleielxfiiL 

Report  on  the  Nile  and  Country  between  Dongola,  Suakin,  Kassaln,  and  Otiidurman. 
Describing  the  various  routes  bearing  on  this  ootmtry.  Compiled  in  the  lotelli- 
genoe  Division,  War  Office,  by  Captain  Count  Gleichen.  Second  Edilion.  1898, 
London  :  Printed  at  the  War  Office,  1898,  Size  7J  x  5,  pp.  viii  and  338.  Map§, 
PrtKnttd  by  ihi  Compiler, 
A  description  of  the  Nile  between  Dongola  and  Khartuni,  and  of  the  Eastern  detert, 

with  routes  and  tables  of  distances. 

Egyptian  Budan.  /.  8at0(d  Q,  3  (1899) :  41-4G.  H 

The  Egyptian  Sudan  and  its  Htotory.    By  Edward  Heawood. 

Egyptian  Budao.        Qiureh  Mimtonary  IntcUigencer  50  (1899)  :   1-0.  Wilson. 

The  E^-yptian  Soudan.     By  the  Rev.  C.  T.  Wilson.     IFi7/*  Map. 
Egyptian  Sudan— Bahr-el-OhaiaL     Be  v.  Fmn^aUt  24  (1899) :  29-35.  Bantier 

Dans  Ips  marais  du  Bahr-eI*GhazaL    (Mission  Marohand.)    Lettre  do  o^itaine 

Baratier 

rrsnoli  Congo,  B.S.Q.  Parh  19  (1898) :  308-327.  FortI, 

L©  lao  Feman-Vaz  (C!ongo  franv'als).     Piir  M.  Angnste  Foret,     With  Map, 

7rench  Sudan.        A  itatisrM  U  Monde,  Tout  du  Mmid^  5  (1899);  5-6.  Combes. 

L^Aire  g^fogrsphique  des  Conqu^tes  de  Samory.     Par  Paul  Combea,     With  Map, 
French  West  Africa.  B.S,G.  Paris  19  (1898) :  328-374.  Fobegnio. 

Notes  sor  la  Cdte  d*  I  to  ire.      K^^gion   {xini  prise   depiiis  Gra&d*Lahou  juaqu'iia 

Cavally  (Hepublique  de  Liberia).     Par  M,  H.  Pobeguiii. 

French'. West  Africa.  Ee^,  Fran^aiie  24  (1899) :  21-29.  Yaioo. 

PoiirsuitA!  et  capture  do  Samory.     Par  G.  Vaaco,     With  Map. 
esrman  East  Africa,     M.  DtuUeh.  Schutzgeh  11  (1898)  ;  251-253.  Adams. 

Yom  NyaEsa-Bee  noch  Upogoro  und  Donde.     Von  P.  Alfous  M.  Adumfi.      Wiih 

Map, 
The  ijaper  is  followed  by  a  cote  by  Dr.  Richard  Kiepert  on  the  map. 

Genuan  East  Africa,  PeteTjnanns  M.  45  (1899) :  1-4.  Langhani^ 

Pater  Dromaux'  Durchqoernng  von  Deoteoh-Ostafrika  (Bagamojo — Kiwefe — 
Kartuia).  Mil  Bentitzung  brieflicher  Mittheiluugen  dea  Iteiiienden.  Von  Paul 
LaogliiinH,      With  Map. 

German  East  Africa.  M.  Deuttch.  Schui£geb.  11  (1898) :  255-283.  Prittwiti  nnd  Gaff^oa. 
UutersnchuBg  der  SehifTbarkeit  des  Kihnn&i  und  eines  Theiles  des  UlangafliUMSt 
Von  Hanptmann  v.  Priltwitz  und  Guflfron.      With  Map. 

German  East  Africa.   M.  Deui^eh.  SchuUgrL  11  (IS9S ) :  240-216.  Soluiauder  and  Oolm. 
Aslronomische    Ortflbestimmungeu    von    W.   Bombard  t.       Angeatellt    1896    un 
NyaSiia-Gtbiete.     Von  M.  Bctiniiuder. 

Astronomiache  Beobachtungen  von  Bergadeestor  W.  Bornhardt  (Mai  bis  Okiober 
lb97).     Von  Dr.  Frtta  Cohn. 

German  East  Africa.  WohltmAnn. 

Deutsch-Oetafiika.  Bericht  iiber  die  ErgehniBse  seiner  Eelse  ausgefiihrt  im 
Anftrage  der  Eolooial-Abteilung  des  Anawiirtigeu  Amtea,  Winter  1897-98.  Von  Dr. 
F.  Wohltmann,  Suhuniiberg-lJLrlin ;  F.  Telge,  1S98.  Size  9ix  i>i,  pp.  xii.  and 
9*2.     Map  and  UlmtratiouK     Price  4».  Gd, 

German  Esit  Africa— Kilimanjaro.   Verh,  Get.  Erdk.  Berlin  2B  (1899) :  88-101.    Keyer. 

Herr  Dr.  Han  a  Meyer  :  Ueber  jseine  neue  Kdima-Ndscharo-Expedition*    With  Map, 
German  East  Africa —Kiliman  jar  a    Die  Naiur.  48  (1899)  :  27-29.  BeUeliel. 

Die  Ergebnisse  von  Huna  Meyer's  Foracbungsreise  am  KilimandBcharo.     Von  G. 

ReitMjheL 
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OermftXL  Eut  Affict^TThelie,  M,  DeuUch.  SehaU^^.  11  (1808) :  2i<>-250.  Adamt. 

Uhehe  Qud  das  Lund  bis  ztim  Nyusa-Bee,     Yoi>  P.  Alfoos  M.  Acjjmui.     WWi 
Map. 

dcrmftii  8ottUi-We«t  Afdc*.      Glohut  75  (I89t»)  :  121-130.  

Die  wirtscbaftlich©  Erucbliesaung  Deut»oh-SQdwe«t-AfnkaB.     With  lUuttrations. 
A  notice  of  Dr,  R«h book's  work  on  inigBtion  m  German  South- West  Africa. 
Gefman  West  Africa— Kamenm.    GUjhut  75  (1899) ;  1-4.  Hatter. 

DtT  AljBchhifis  von  Blutafreaiidecliaft  nod  Vtjrtraijen  bei  den  Negern  de«  Graa- 
landefl  in  NordkatneroD.     Von  Haiiptiiiann  Hatter. 
On  blood-brotherhood  aa  practifte<^l  in  the  Gemmn  protectorate. 
German  Veit  Africa— Togo.  M.  Dentsch  Schuiigeb.  11  (1898) :  227-2115.  8eefriad. 

Eeitxag  zur  Gtologie  dea  Scbutzgebietes  Togo,     Von  Lieoteuant  Fihm,  v.  See- 
fried, 
A  description  of  rock^pecimenn  collected  in  the  north  of  Togo  by  Baron  Seefried, 
and  determined  by  Dr,  v.  GumbeU 

German  Weft  Africa— Togo.  M,  DeuUf^K  Sehuti^.  11  (1898):  235-239.  Sprigtde. 

Begleitworte  zu  der  Karte  des  uordlichen  Thpilee  dea  Schutzgebietee  Togo  und 

■einer  Hinteiliinder,     Von  F.  Sprignd*?.     With  Map. 
Theae  notes  epecify  the  aouroea  of  the  information  shown  on  the  aooompanying 
map,  which  is  on  the  §cale  of  1  i  100,000,  and  takea  in  the  area  from  7°  to  13^°  N.,  and 
from  P  30'  W.  to  3^  30'  E. 

Gold  Coait.     Tijde,  Induehe  Taal-^  Land-  en  Volkenk  40  (1898) :  585-496.        Doorman, 
Die  Niederl&ndisch  Weat-IndlBche  Com|^»agnie  an  dvt  QoId*KLilste^     Yon  J.   G. 
Doorman.     With  Map^ 

This  article  deicribea  the  efforts  of  Usselinx  early  in  the  snrenteenth  century  to 
promote  Dntch  ooli>niziition»  and  goes  on  to  recount  the  proceediDL^s  of  the  Dutch  West 
India  Compiiny,  and  the  condition  and  history  of  the  Gold  Coaat  under  Dutch  controL 

Gold  OoMt.  J.S,  AHf  47  (1899) :  305-313.  Urint, 

The  Gold  Mines  of  West  Africa.    By  James  Irvine. 
Madagaiear,  Antaminarivo  Annual  BiWM):  U2-l^h  

Tbe  Faodroana  or  Annual  Ft'sti?al  of  the  Tnimoro ;   together  with  Rome  other 

cuBtomB  of  thut  tribe. 
The  Talmoro  tribe  inhabit  the  south-oaetem  coaat  region  of  Madagascar.    This 
de»oripttOQ  of  the  feetival  is  traniilated  from  a  native  manuscript. 

lUdagasoar.  Eev,  Seieniifique  II  {lS9d} :  261-269.  Gallieni. 

MeeuruA  h  prendre  ponr  favoriser  L'accrolssetnent  do  la  population  en  Kinyme. 

Par  M.  Gallieni. 
Kadagaicar.  Aniananariro  Annual  B  (1898)  :  187-148.  Gautler. 

Weatt-rn  ^ladagaacar :  ita  Geology  and  Physioftl  Googmphy.     Tranalated  from  the 

French  of  Emile  F.  Gautier.     By  Eev,  B.  Baron. 
Translated  from  the  Annttlea  de  G^raphie  for  April,  1895. 
Kadagascar.  Grand  idler. 

Ua  Voyage  de  De'couTcrtes  eur  lea  cOlea  Oocidentale  et  Meridionale  de  Tile  de 

Madaga«onr  en  I613-l(ii4.     Belation  par  le  P.  Luiz  Mariano,  tradnit^  et  resumeL^ 

par  Alfred  Grandidicr,     (Extmit  du  BnlleLin  du  Oomtt^  do  Madagaacar.)    Paris : 

A.  Challamel,  1891).    Size  10  x  OJ,  pp,  30, 
Madagaioar.  Antanannrivo  AnnuaiS  (IB^S).  Sibree. 

Industrial  Progress  in  Madagnscar,     By  Bev.  X  Sibrue. 

Kecounta  the  advunces  made  in  Madagasour  in  varions  industrial  arta,  mainly  as  a 
result  of  the  eflbrts  of  British  missionaries. 
Xadagaicar.  .4riii.  O.  B  rig99) :  74-82-  Zimmermann, 

La  for^t  k  Madagascar.     Par  M,  Maurice  Zimmermann.     With  Map  and  Fnifiiet, 
On  the  distribution  of  forests  in  Madagascar. 
Itauritiui,  /.  B,  Colonial  i.  30  ( 1 899 ) :  113-11 8.  Anderion, 

Tho  Sugar  Industry  of  Mnoritius.     By  James  Forrester  Anderson, 
South  AMoa.  J.  R.  ColonhJ  L  30  ( 1 899) :  77-1 13.  HUlier. 

The  Native  Races  of  South  Africa.    By  Alfi^  P.  Hillier,  r,a„  h.d. 
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West  Africa.  Zin^slif. 

West  Afridin  *Studieg.     By  Mary  H,  Kingslcy.    London :  Macmillan  k  Co,,  lSd9. 
Size  DJ  X  6,  pp,  XX  iv.  and  640.     Map  and  lUuitratioiv*.     Price  21«. 

Wilt  Afrioa.  TtUIm. 

J/iw.  CafAo/ftfti<f*30(1898):  6.  18,31,41,  51,  €8,  81,  92,  101,  116,  1^,  136,  153, 
I  160,  188,  191*,  212,  220,  23G/2ei,  268, 285, 2%,  310|  S22,  329,  427,  435.  449.  4CI, 

I  472,  4!»0,  499.  508,  521,  534,  J5U. 

Chez  les  Faa^.     Par  \e  R.  P.  Tnlle«.     F'liA  Map  and  lUuMtmtiom, 

KOBTH   AHIEICA. 

AJuka.  Bojihuit 

The  Alaskan  Goldfields  and  the  opportunitiea  they  offer  for  Capitftl  and  Labor. 

B?8anL  C.  Danbani.    (Bulletin  of  the  Department  of  Labor.    No.  19,  November, 

1898.)     Waahington,  1898.     Sise  9  x  €»  pp.  789-828. 

SarliLg  Saa  and  Alaika.  XaoUar. 
Sailing  Dire<?tioo8  for  Bering  Sea  and  Alaska,  including  the  North-Eoit  Coast  of 

Siberia.    Compiled  from  various  MJiircca  by  Vice- Admiral  J.  P  Maclear.  London  : 

J-  D,  Potter,  1898.  Sijse  9|  x  6,  pp.  xxvi.  and  344.  Index  O^Hb.  Price  4«. 
Presented  bp  the  Hydroffrapher  of  the  Jdmiraltff. 

Casada.                                       GMm  75  (1 899) :  85-89.  Baoli. 
Der  canadiflohe  Winter.    Von  Rudolph  Bftch.     With  lUuiiraiioM, 

Canada.  /,  FL  Colonial  I.  SO  (1899)  :  18lj-204.  Shaw. 

Klondike.    By  Miss  Flora  L»  Shaw. 

GaiLada.  Wrong  and  Langton. 

LniverBity  of  Toronto  Studies.  Hi  story,  Firat  Series,  voU.  2  ami  3.  Review  of 
HiBtorir4il  I'nblicatiODS  relating  to  (Janada  for  the  year  1897,  Edited  by  Prof, 
George  M.  Wrong-,  assisted  by  H.  IL  Lanj^tou  (pp.  x.  snd  238),  Ditto  for  the 
year  189R  Edited  by  Prof.  George  M.  Wronst  and  H.  H.  Lan^^ton  (pp.  %.  tuid 
226).  [Toronto]:  The  Univereity  Library-.  1898-99,  Size  10^  x  7J.  PreiCfUed 
by  the  Unirer»itif  (*/  Toronto. 

A  catalogue  of  current  works  on  Canada,  each  title  being  followed  by  a  fthori 
critical  notice, 

Canada— Sflologioal  Sarvey.  — 

Geological  Sarvev  of  Canada.  Armiial  Report  (Now  Series),  Vol.  IX.  Beporta 
A,  F,  I,  L,  M,  K/S.  1896.  Ottawa,  1S98.  Size  ID  X  6|,  Mapt  and  Illnttraiione, 
Presented  by  (he  Surveff. 

This  volume  contains  a  stimmary  report  of  the  year's  work  by  the  Director;  a  report 
of  over  200  piige«  by  Mr>  J,  B.  Tyrrell  on  the  Doobaunt,  Kazan,  and  Fergiuoii  riveiw, 
and  the  north -west  coaet  of  Hudson  bay  ;  a  report  by  Dr.  K.  Jtell  un  the  geology  of  the 
French  River  sheet,  Ontario ;  on  the  northern  part  of  the  peninsula  of  Lfti»rador,  by 
Mr.  H.  Low:  on  the  gculogy  of  south-west  Nova  Bcotia,  by  Mr.  L  W.  Bailey;  and 
VitriouH  mincrahfgical  and  siatieticul  reports. 

Canada — Jfew  Bmniwick.  

Saint  John  aa  a  Cmitidiaii  Winter  Port,  iasued  under  the  auspices  of  the  City 
Corporation  and  BtKird  of  Trade,  Haint  John,  New  Bmnawick,  1898.  8i*e 
10  X  7»  pp.  22.  JIfa/i,  P/onf,  artd  lllmtrathm.  Presented  by  the  Nutnral  Jlisionf 
Society  o/  A'ew  Brunneick. 

Canada^Bookj  Momntaisi.    Blntskwmd'i  Ma^j.  165  (1899) :  540-557.  ftUtfialdt 

MoontalD  exploration  in  (he  t  anadinn  Ro<'kiea.     By  Hugh  E,  M.  Stulfleld. 
On  the  8t»irch  for  Mount  Hooker  and  Mount  Brown,  recently  doi»cribt*d  by  Prot 
Collie  to  tilt?  Society. 

Canada— Stiklne  Eiver.     National  G.  Mag.  10  (1899)  :  1-15. 

Tiio  Stikiae  River  in  1898.     By  Elizft  Ruhamah  Bcidmore.     With  UlusikraUons, 
Mexico—Vera  Crui.     B,S,G.  y  Esiad,  Hep,  iMexieitna  4  (1B98)  :  31-49.  Zirata. 

El  Estndo  de  Veracruz.     Ensayo  Geagriirico  y  Eatadislico  dt?l  Sr.  Lie,   D.  Julio 

Zurnte. 

Hewfomndland,     A  irawrt  U  Monde^  Tour  du  Mcnde  h  (1899)  :  37-38. 

Les  Droita  de  lu  France  k  Terre-Nenve.     Le  '*  Frencb  Shore."     With  Map. 
Hawfoondlaiid.      Qu^isiiom  Dipt  H  Colon,  6  (1891*)  :  140-152,  205-219.  Oarraaa. 

Les  latere  ts  fran^^is  k  Terre-Neuve.     Par  G.  Garrcau.     With  Map. 
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The  Utilization  of  Nia^nra.    By  Thomika  Commerfopd  Martin,— Annual  Report  of 
th«  Smitheoniflu  lostilTitiDii,  189ti,  pp.  223-232.     Plate*.     Waahiiii-toii,  18l»8. 
Reprinted  from  tb©  Proceedings  of  the  Royal  Inntitution* 
JJniU^  States.  iMdeker. 

The  Uoited  StateB,  with  an  Excursion  into  Mexieo.  Handbook  for  Travollyra, 
edited  by  Karl  Baedeker,  With  19  Ma  pi  and  24  Plan»,  Second  RoTiaed  Kdition. 
Leipaic  :'  E.  Baedeker;  London  :  Duku  &  Co.,  1891).  Size  6)  x  li,  pp.  a  and 580. 
Price  I2s.    Fretetded  hy  Mesf^rn,  Dnlau  A  Ckt. 

trnited  8tate«.  /.  School  G,  8  (18U9)  :  1-5,  46-5-fc.  Fenntman. 

Climftto  of  the  Great  Plains.     By  N.  M,  Fenneman. 
ITnitdd  States.  Inman  and  Cody. 

The  Great  Salt  Lake  Trail,     Bj  Colonel  Henry  lumati  and  Colonel  Wiltiam  F. 

CJody,     New   York :  the  MacmilUin  Co. ;   London  :    Macraillnn  <&  Co.,  ISOS.     Size 

9  X  6»  pp.  xiL  and  530.     Map  and  lUuttration*.     Price  14ii.  net.     Pretenied  bif  the 

Publi*heTg, 

Tbia  ia  a  striking  history  of  Inland  exploration  and  adventure,  dealing  as  it  does 
with  the  road  acroaa  the  Bocky  mountains,  poet  Salt  Lake  City^  traversed  by  the  Mormons, 
and  later  hy  the  pony  express  and  the  overland  stage  before  tbeae  were  superseded  l>y 
the  telegraph  ano  the  railwny.  Colonel  Cody  (**  Buffalo  Bill  '*>  speaks  from  personal 
experience  of  the  early  days  of  the  tight  with  an  unusually  adverse  environment  of 
desert,  mountaiii,  and  boattte  natives,  and  a  considerable  pnrt  of  the  volume  deals  with 
his  adventures.  The  book  appropriately  ooQcIudea  with  the  driving  of  the  last  spike  of 
the  first  tronseontinentftl  railway. 

Fnitsd  States,  Deutfche  G.  BlMUr  21  (1898)  :  175-312.  OppeL 

WirtBchafti§geogTaphiscbe  Reise  durch  die  VereinigtenSttiaten.    Vou  Dr.  A.  Oppeb 

tJnited  States.  EossL 

Btati  Cnitt.  L'EmigTBzione  Italiatiaagli  StatI  Unid  oeiranno  1897-98.  Rapporto 
del  cav.  Kgisto  Rossi. — Bollettino  del  Miniatero  degli  Affari  Esteri.  Dieembre, 
1898.     Roma,  1898.     Size  94  x  6i,  pp.  30. 

irMt«d  States.  PJ.  Ciml  Engineers  134  (1898) :  334-35L  Bartlett. 

The  Transport  of  Coal  on  the  Ohio  and  the  Lower  Kltsstssippi.   By  J.  H,  Bartlett, 

ITnlt^d  StatsB— Boundary.  Mendenh&ll. 

Twenty  unsettled  Miles   In  the  North-east  Boundary.     By  T.  C.  Mendenhall. 
Worcefcter,  Mass,,  1897.     Size  10  x  t>,  pp.  2^.,     Map^    Pr69ettUd  h^  the  Author, 
On  a  part  of  the  boundary  between  the  United  States  and  Canada  in  the  north-east, 

United  States— CalUoraia.  B.S.G.  p  E9t€td.  Hep.  Mexicana  i  (1898) :  131-145.     Janobi. 
La  Region  Aiirifera  de  la  Alta  Culifornia.    Elstudio  presentado  por  el  8r.  Henry  S. 
Jacobs  y  traducido  por  el  Br,  Ingeuiero  Enrique  A.  Tarubnll. 
BJstoricul  uotee  on  the  Californian  goldflelds. 

XTmlted  SUtes— California.  DtxUtfchc  Eundtchau  G.  21  (13^8) :  115-12:!,  Bahe. 

Dbs  Erdbeben  von  Owens  Valley  in  Califoruien.   Vnn  Jobannea  Karl  Babe.    With 

Illu9iraii*in$. 
Recollections  of  the  effects  of  the  great  earthquake  of  March  26,  1872. 
Usitid  States— Callfernia.  Bansomsi. 

Some  Lava  Flows  of  the  Western  Slope  of  the  Sierra  Nevada,  California.     By  F. 

Leelie    RaDfiome. — Bulk  tin  of  the  United    States    Geologteul   Survey,   No.   89. 

WashingtoD,  1898.     Size  9|  x  6,  pp.  7-1.    AfajiS  and  lUmiratiom,     PreKnied  fry 

the  U.J<.  Geototpoal  Surt6jf. 

United  Slates— Glends.     Naiiomsl  G.  Mag.  9  (1898) :  493-496.  Jotmsen. 

Cloud  Scenery  of  the  High  Plsina*     By  Willard  D.  JohnHoii.      Witlt  Ilhf4irati&m. 
A  striking  series  of  photographs  showing  the  marvellous  variety  imparted  to  the 
absolutely  monotonous  scenery  of  the  great  American  plains  by  tbe  vsrioty  of  cloud 
effects, 

ITnited  States— Indian  Tenitory.  NaUo^nnt  G.  Ma^.  9  (1898) :  481-490.  FItoh. 

The  Five  Civilized  Trifcea  and  the  Survey  of  Indian  Territory,  By  C.  H.  Fitcb. 
With  Map  and  JlJmtTaiione. 
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Umt«d  BUteB— FennsjlTftxiU,  J.  FrmMin  J.  14Q  (1898):  416-423,'  LjmvL 

Copper  tTAoea  in  Buck*  and  Montg-omery  Countiefi.  By  Bonj.  Smith  L71D&0. 
Wtih  Map. 

TTnited  BUtet— Tides,        NaiiotuU  O.  Mag.  9  (189S):  497-509.  Jefferion. 

AtlaQtic  Coast  Tides*     By  Mark  S.  W.  Jt-av  rson.     With  Diagratws, 
On  tiie  tides  011  the  oout  of  New  York  atid  the  New  Englotid  Stntes. 

CEVTR^L   AKB   &01TTM  AKSEIGA. 

Argentina— PfttagiJiiia .  Dmd^h eltun d^ch a u  G.  2 1 ( 1 899) :  20G-2 1 : 1 .  Gr«ger. 

Pfttagonien  und  deeeen  Bewobnor.    Vod  J.  Greger.     With  lUuitraiionM, 
Argeiitln&—Pftt&^iii&.  6fu&u«  76  (1899):  101-104.  Bauthal. 

ErfoT^chuTig  dor  GlactalereoheiQungeB  Siidpatagoiiiens.    Vod  Dr.  R.  Hautlial. 
Ar^ontme-CMle  Bouxid&ry.  Bteilto. 

Zur  Erforschung  dea  chllenisQh'firgeQtiniacbon  Grenzgebiets  in  Pata&ronieD,    Voa 

Dr.  H.  Steffen.    (Abdruck  aus  Dr.  A.  Petermanns  Mittt«ilQng€ii,  1898,  Hefl  6,) 

Size  11  X  ^i- 
Argentine  Bepmblio. 

Segiindo  Censo  de  la  Eepublica  Argentina  Mayo  10  de  1895.     Tomo  ii.  Poblad(5a. 

BueDog  Aires,  1898.     Size  14  x  10|,  pp.  cxciv.  and   710.     Map*  and   Diagrams* 

Fregented  by  the  ArgeTiiine  Centmtif  C&mmit»iOH. 

This  volume  is  devoted  to  the  statistical,  diagrammatic^  and  cftrtogmphio  represen- 
tation of  tbe  populAtion  of  tbe  Argentine  Republic  according  to  pfovinoee  and  com- 
position. The  treatment  of  the  etatiatics  liearing  on  the  foreign  population  of  the 
eountry  is  partloularly  clear  and  graphic. 

loU^ia,  B.8.G,  La  Pat  1  (1898)  :  120-137,  137-161 .  Marbiin. 

Relacion  de  la  Provincia  de  la  Virgeu  del  Pilar  de  Mojoa.  Porel  Padre  Marbdn,  de 
la  Compauia  de  Je&ilg. 

BoUvia,  B.S.G.  La  Pat  1  (1898):  92-119,  1-54.  Faredei, 

Monografia  de  la  Provinda  de  Manecaa.     Por  M.  Bigoberto  Paredes. 

Bolivia— E*rth(inakef.    B.$M^  La  Paz  1  (1898) :  138-141,  162-167.  BMTodift. 

L'aracteres  njismiooe  de  loa  Andes  y  del  torritorio  boliviano,     Por  B.  Saftvedra. 

BruiL  Beaumont. 

Trade,  Finances,   and   Colonisotioo  of  the   Three    Southern  Statics  of    Bmzil. 

Foreign  Oflicts,  Jlifloellaiieoue,  No.  493,  1899.  Siase  10  x  6,  pp.  24.  Map. 
Price  4|fi. 

Br&til — ICinai  0eraei«  Beaumont, 

A  tlourney  to  Oie  DiamoDd  Fields  of  Jlinas  Geraes,  mid  Eemarks  on  the  Province 
of  Minaa  Geraes.  Foryign  Office,  Miacellaneoua,  No.  494,  1899.  Siie  IQ  x  6J, 
pp.  30.    Friee  'Id, 

Central  America.  Sapper. 

Ueber  Gebirgsbau  und  Boden  dee  nordliohen  Miltelamerika.   Yon  Br.  G&rl  SappiT. — 
Dr.    A.  Petermanna    Mitteilunt^'oii,    Ergiinznnijsbeft   Nr.   127.     Gotha:   Juatus 
Perthes^  1899.     Size  11  x  8,  pp.  vi,  and  120.     Map^  and  Ffofiki, 
This  piece  of  detailed  work,  by  tbe  indefatigable  Dr.  Carl  Sapper,  is  aocompanled 
by  large  maps  of  Northern  CVotml  America,  as  far  east  wa  llie  Golf  of  Fonseoa,  on  the 
ecale  of  1 : 1,100,000  ;  ono  showing  or<jgraphical  features  by  tinted  <M>ntouri,  tbe  other 
geological.     There  are  also  a  soil-map  and  u  number  of  geological  sectitjoa. 

Tierra  del  Fnego.  Ifordeni^bld. 

FrSn  Eldelandet.    Skildringar  fr&n  den    Svenska  Expeditionen  till  Magellans- 
landeroa.   189f>-97»  saralade  af  Ottn  Xordcnskjold.     Stockholm ;  P.  A.  Norstedt 
h  Soner  [not  dated].    Size  10 i  x  7,  pp.  254.     Map  and  lUmtraUonB. 
The  narrative  of  Dr.  Otto  NordeDskjold's  esploralion  in  the  ejLtreme  south  of  South 

America.     Tbe  map,  which  ia  orogrupliically  coloured,  has  its  title  and  explaoutious  in 

Englisb. 

West  Indies— Mona.  Gldtxu  74  (1898):  368-372.  Htibeur. 

Die  loseln  Mona  und  Monito.    Von  Dr.  Th.  Hiibenei.     With  Map  and  lUiatra- 
tioni. 
Description  of  tbe  guano-yielding  island  of  Moda,  attached  to  Porto  Rica 
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AUSTEM^SIA  AFD   PACITIC   iSLAlTrS, 

Anitralia,  Thoms<)ii. 

The  PlijBical  Geography  of  Australia.     By  J.  P.  Thomson. — Annual  Report  of  the 
SmithBonmn  lofititutioa,  1896,    Pp.  245-272.     Waahington,  1898. 
BepriDted   from   the   Froc*edinq9  of  the   BiiBbftixo   branch    of    the  AnfitmlaaiftH 

•G  eogrn  pb  it'a  1  Soci+^i  y . 

AmitraliA— OcwmDjraphy,  Fowlw. 

Anatralasiaii  AflBociation  for  the  AtiTauc<ement  of  Scietioe.  Sydney  Seesion,  1898. 
A  Contfibutioti  to  Amitralian  OceaDog:raphv.  By  Thomas  Walker  Fowler. 
[Sydney,  1899.]    filzo  8|  X  5|»  pp.  16.     Pre^nicd  hy  the  Author. 

Britiih  Kew  GuiaM.  Beraa. 

The  Gold  Rush  to  British  New  Guinea,  1887,  and  the  PiseoTery  of  Aird  nnd 
Purari  Rivefi.  Alao  BupplemeoL  By  Theodore  F.  Bevan.  (Extract  froai  TranB- 
actionii  of  the  Royal  Geyg^niphical  Society  of  Australaaia  (Victoria),  vol.  rv.) 
Helbounie,  1898.    Size  10  x  6|,  pp.  8.    Map. 

British  Hew  Guinea.  Kelion* 

Report  by  tlie  Right  Hononrable  Sir  H.  M.  Nelson  on  hi^  Visit  to  British  New 
Guioea.  Brisbane,  1898.  SIko  13^  X  8|,  pp,  ^2.  Presented  bff  Dtn£ag6r  Xa/fy 
Lamington. 

Sritith  New  Gnine«.  HaeOregor. 

Annual  Report  on  British  New  Guinea,  from  July  1,  1897,  to  June  30,  1898 ;  with 
Appendices.    Brisbane,  1898.    Size  13}  x  S},  pp.  xlvi.  and  150.    Mapt  and  Flatet. 
A  note  on  this  report  appeam  in  the  Journed^  p.  540. 

mice  Island* — Funafuti-  BaTld. 

Funafuti,  or  Three  Months  on  a  Coral   Inland :    an  Unscientific  Acoonnt   of   h 
Scientific  Expedition.     By  Mrs.  Edgeworth  David.     London :  John  Murray,  1899. 
Size  8|  X  0/pp.  xiT.  and  318.      PoriraiU,  Map,  and  lUtutrationi,     Price  ]2«. 
Pretented  bjf  the  PMUher. 
A  reccrtl  ^f  Prof,  Da^id'a  atay  on  Funafuti  during  the  suoc-osaful  boring  operations 

carried  out  with  the  purpose  of  tt^siiug  the  depth  to  which  coral  formations  extend. 

Hawaa  X  Franklin  L  147  (1H99)  :  3l-ri2.  WU«y. 

Agriculture  in  the  Uawtiiian  Islands.     By  Dr.  Harvey  W.  Wiley, 


POIAE  B10IOKS. 

Antarctic.  Terh.  Gcm.  Erdk.  Berlin  26  (1899)  :  58-87.  

Genit'iaschaftlich©  Sitznng  der  Geailischaft  fiir  Erdkuade  zu  Berlin  nnd  det 
Abttfilung  Berlin'Charlottenhnrg  der  Dentschen  Kolonial-Geselbohaft  am  16 
Januar  1899.  Tageeordunng  :  Die  geplante  Deutscho  Siidpolar-Expedition, 
Vortrag  von  Dr.  v.  DrygaUki.  Bemerkungen  von  Geh.  Beg.-Bat  v.  Bezold* 
With  Map. 
The  results  of  the  meeting  hen;  described,  were  given  in  the  Journal  for  April, 

.p.  40iJ. 

Arctic  Explorationi,  Karlcliam. 

Arctic  Explorations.     Bv  Rear-Admiral  A.  H.  Markham. — Annual  Report  of  the 
Smithsonian  Institution,'  1896.     Pp.  273-296.     Washington,  1898. 
Reprinted  from  the  *  Report  of  the  Sixth  International  Geographical  Gongrea«*' 


MATHEMATICAL  OEOGBAFET. 
Barometnc  altitudes.  Fowler. 

Australasian  Association  foi  thi^  Advancement  of  Science.    Sydney  Seaaion,  1898. 
The  DeternjiQRtion  of  Heights  by  Barometric  Jlethoda,  by  Thomas  Walker  Fowler. 
[Sydney,  1899.]     Size  8}  x  5|,  pp.  8.     Preitenf^d  by  the  Author. 
Describes  experiments  as  to  the  determinHtioD  of  heights  with  the  aneroid  and 
boiling-point  thermometer. 

Geodesy.  B,  Philmopft,  S.  Washington  13  (1899):  251-268,  Preston. 

Recent  ProgresB  in  Geode«y.     By  Erasmug  Darwin  Preston.     With  Mupt. 
Treats  of  the  present  position  of  our  knowledge  as  to  the  siae  and  Jigure  of  the 
Earth,  and  touches  on  the  letrahedral  theory. 


GKOGRAPHICAL  tITEJJATaBE  OF  THZ   MOKTH. 


HydrogTAphleal  BixT79jing.  WIiaiIo^l 

Hydrogmphieal  Surveying.     A  deitcriptioti  of  the  ineAns  and  metlioda  eniployed 
in  confitrocliDj^  ^laxiue  Chart*.     By  Beur-Admiral  Sir  Wiiliam  J.  L,  \Vbiirton« 
%.,c.n.    Second  and  Keviteil  Bditkm*     London  :  John  Murray.  IS9S.    Biie  d|  x  6, 
pp.  dii,  and  388.    IUu*(ration$,    Price  IHt.     PretetUed  ht/  the  PMiakgr. 
The  author  atatet  in  his  prvface  to  the  new  edition  of  this  well-known  work  th*i 
he  hai  endeaTOored  to  alter  it  as  little  eb  pofiBible,  ei^ofining  the  ohanges  to  neoeMTf 
ooRectioai  and  the  description  of  Dew  methods  and  inHtruTuenid  which  ha?e  oonui  into 
use  linoe  the  first  edition  was  prepared  eeTenteeu  years  ago.    The  most  itnportAiit 
modlBcattond  are  in  the  methods  of  deep-sea  soundiogs,  on  aoceant  uf  the  revolntion  in 
the  exclusive  use  of  wire  instead  of  hemp  souDding-linea. 

Ladtnds  determinatien^     BJS.G,  La  Paz  1  (1@93>:  125-136.  Idiaqnat. 

Latitud  GeogrAfloa.  Frocedimiento  piecito  para  sa  detenninacion.  For  Eduardo 
Idiaquex. 

FHTSICAL  AHB  IIOLOOICAL  0EOeEAPHT. 

Atmotphede  Phenetnena*  Oomu. 

Physical  Phenomena  of  the  Upper  Regions  of  Hie  Atmosphere.  By  Prof.  Alfred 
Gomu.— Ammal  Report  of  the  Smithsonian  Institution.  1396.  Fp.  125-133.  PlaU. 
Wushington,  1898. 

Translated  from  the  originnl   French  memoir  in  the   Fro^eedingi  of  the   Hojal 
Institution. 

Aurora.  Terre$tr%al  Magnetiwrn  3  (1808) :   5-12,  53-76,  140-178.  Abbe. 

Tht'  Altitude  of  the  Aurora  above  the  Earth's  Surfaoe.     By  Piof*  Cleveland  Abbe. 

Clia&atology.  Mamaon. 

The  Laws  of  Climatic  Evolution.  [By  Marsden  Mansou,  o.b.,  ph^.]  U.S.  Depart- 
ment of  Agriculture,  Report  for  December,  1898.  California  Sectiou  of  the  Climate 
and  Crop  Service  of  tlie  Weather  Bureau.     Siie  12  x  Of.  pp.  4-8. 

0eelogi«al  Deposits.  Tan't  Hoff»  Williams,  Mejerhoffer. 

Sit^.  A.W.  Berlin  (1808) :  808-822* 

Unterauchungen  fiber  die  Bilduofi^iiverhaltuiBse  der  oeeaniacben  Sulzablagomngen* 

iusbesondere  des  Stasafurter  Salzlagera.     X,  Van  J,  H.  van't  Hoff  uud  Percy 

Williftm!'.     XL  Von  J.  H.  van't  Hoff  nud  Dr.  W.  Meyerhoffer. 

Oeomorphology,  Le  Conte. 

Earth-Cruiit  Hovement*  and  their  Causes.     By  Joseph  Le  Coute. — Annual  Report 

of  the  Smithsoniau  loutituticn,  1806.     Pp.  233-244.     Wnahington,  1808. 
Reprint  from  Scitnoe. 
Limnology.  £eo.  i^biefittyigu^  11  (1890):  140*142,  Forel 

Le8  fiaques  d'eau  libre  dans  la  glace  des  laea  gele'i^.     Par  M.  F.^A.  ForeL 
Limnology.  Die  Natur  47  (1808):  595-594i,  604-60<i.  TTls, 

Zur  Phyaik  dcr  Biuuenseen.    Von  Willi  Ule.     UL  Die  Temperaturverhiltniase. 
Marine  Biology,  Hnnmy. 

The  Gtnerai  Conditions  of  Existence  and  Distribution  of  Msrino  Organisms.     By 

Dr.  John  Murray. ^Annual  Report  of  the  Smitheonmn  Institution,   1896,     Pp. 

307-4l>9.     WashiDgton,  IHim, 
Reprinted  from  the  *  Report  of  the  Third  International  (congress  of  Zoologist^.* 
Meteorology.  Imwmrds. 

Meteoiological  Observations.    By  Richard  Inwards. — Anomkl  Report  of  the  Smith- 

sonlen  luititutiou,  1896.     Pp.  149-160.     Washington,  1 898. 
Reprinted  from  the  Journal  of  tlie  Royal  Meteorological  Society. 
Meteorology.  Nintteenlh  Cenlunj  U  (1809):  415-423.  XropotkiJL 

Wettther  Prediction.     By  Prince  Kropotkin, 
OManography.  P.  Canadian  /.  1  (1898)  :  134-135,  Beniion. 

The  Origin  of  Ocean  Tidal  Secondary  Undulations.     By  F.  Napier  Deuison. 
Ooeanography.  CronAader. 

Ou  the  Laws  of  Muvement  of  Son-Current b  and  Rivers.     By  A.  W.  Crcmander, 

PH.D.     Norrkoping,  1898.     Size  12  x  10^  pp.  u8,  18.22,28,6»0>tind  18*     Diagramg, 

Preaented  by  the  Author, 
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Ooeanograph^.  C.  EtL  lU  (1809):  2t2-214«  Monaco. 

Frami^ro  eompagne  de  la  Prine€ue-Alice  IV,    Note  de  S.  A.  S.  le  Prinoe  Albert 

I*'  do  Monaco. 
Notes  on  the  cruiBe  of  the  new  FHneeisH  AUee^  astaamer  of  1400  toni,  to  Spitsbergen 
in  1898. 

Ooeanographj,  Nineteenth  CeTdurtf  45  (ISOd):  2^5-303,  Patterssott. 

International  Fishery  Legialtition.     By  Prof.  Otto  Peltersaon. 

Ootanofraphy— Cnirenti,     Ann.  By drograj^Uf^  {l&QS):  iil0-52i,  ^_^— 

Unterstri^muDgeii  iu  dor  Stras^e  voa  B&b-el-M&ndeb. 

A  iiiimroary,  with  notes*  of  Commander  Qedge*i  report  on  the  work  done  by  H,M,8. 
Siorli  in  the  alrait  of  Bftb  el  Mandeb. 

0«e«aofmphy^Kortli  Atlantic.  

ObierrotionB  mLUtiorolog^iqueu-DautiqueB  ISDTpnblk-es  par  rinititut  M^teorologiquo 
de  Dmemark.    Kj^beuhavn,  1898.    Sijce  12^  x  d|»  pp.  x?iU.  and  206.     Diagrams, 
The  text  is  in  parallel  columDa*  French  and  DaniBh :  the  obflerrationB  deal  witli 

ice-oonditions  in  tho  E,a«t  Greefiland  eea,  air-temperaturea  at  different  hours  at  the 

Dmnleh  lighiahips,  and  on  the  temperature  of  the  surface  water  in  the  North  Atlantic 

and  Davis  a  trait  in  1897. 

Oceattograpky— Pacillo.         Petermann$  M.  4b  (ISU^) :   4-8,  LindtnkoM. 

Pliysio^rii|ihij?che  Problemc,  Salzgehalt  untl  Teraperatur  dea  PaoiHachen  Ozeaus 
betreflWnd.     Von  A.  LindeukohL     With  Diagram$. 

Ooeano^raphy— South  Attantie.  Ann.  BijdrogmphU  87  (1899)  :  37^9.  Binklage. 

Unerforachto  Bank  itn  Siidatlanttschen  Ozean.  Yon  L.  E.  Dinkla^. 
Thia  note  calls  altention  to  the  fact  that  in  1854  a  vetiael  bound  from  Callao  to 
Maurltitis  fmiod  shallow  »ouiiditigs  (SO  to  less  than  25  fathoms)  aloDg  a  stretch  of 
octflQ  midway  between  Cape  Horn  and  the  Cape  of  Good  Hope.  Other  vesaels  also  at 
Tanoua  dates'have  reported  signs  of  bUallow  water,  but  the  facts  ate  not  recorded  on 
tho  charts,  and  have  been  almost  forgotteo. 

Fhotogeogrsphy.  Naturw.  Wochentchrf/t  IZ  {[$'3$) :  6-01-64)8.  D»tmer, 

ZuT  ChEirakteriatik  einiger  Vegetation sfonaation en.     Von  Prof.  Dr,  W.  Detraer. 
On  the  gt-neral  oharacteristic^  of  Tegetation  in  the  different  classea  of  woodland, 

fltUmology.  Atii  R. A.  Liucei,  If mdiconii  S  {lEd9):  41 -JO.  Agamennote. 

iSopra  nn  nuoYo  tipo  di  eismoeoopio.     Kata  di  G.  Agamennoue.    Witii  Itlit$tration. 

$eiiinology.  Atli  E.A,  JAneei,  BendicoTUi,t  (181KJ) :  4(1-48.  Caiusatu, 

Xuovo  sismometrografo  a  registraziono  Teloce-coutinui*.      Nota  del  dott.     Adolfu 
Canoani. 

Seiimology,  AUi  B,A.  Limxi,  Rendiwnli  S  (18f»9) :  76-79.  Canoani 

Periftdicilli  dei  terremoti  adriatico-marohigiani  e  loro  velocila  di  propagazione  a 
pie^'ole  diatauie,     Nota  del  dott.    Adolfo  Oancani. 

TerTBBtrial  Magnstism.        MHmrolog,  Z,  I  ft  (1898):  449-4<i2.  Schwalbe. 

Mittheilungen  iiber  die  jabrliche  Period e  der  erdmagnetiaoben  Kraft.     Von  G. 
Schwalbe. 

Zoogeography.  Blackwood's  Mag.  160  (1 899)  :  89-92.  Sharps. 

The  Preservation  of  African  Elepbaota.     By  Alfred  Sharpe. 

AHTHEOPOaEO&BAFHT    AUD    EIBTOBIOAX    aEOHBAFHT. 

Anthropology.  EatieL 

Tho  History  of  Mankind.  By  Prof.  Friedrioh  Ratzel.  Translated  from  the  Beeoud 
Gtrman  Edition.  By  A.  J.  Butler,  .ma.  With  Introduction  l>y  E.  B.  Tylor. 
D.O.L.,  F.R  s.  3  Yols.  London  :  Macmillun  ^S<:  Co..  IHIMj  98.  Size  10  x  'i  pp.  C^'^l*  i-) 
3txiF.  and  48tj ;  (toI.  ij.)  xiv.  and  5ii2  ;  (vol.  iii.)  .\iv.  and  600,  Mapt^  Coloured 
Piak9,  and  IJiuMt  rat  ions.  Presented  b}f  the  PuUishers. 
Thi«  work  baa  been  published  in  parts,  and  ta  now  completed  in  three  handBomely 

Oluetrated  volumes.     It  m  gratifying  to  find  so  important  a  seien title  work  well  traiia' 

Iftled,  and  put  before  the  British  public  in  a  form  so  attractive  that  it  will  interest 

ev*rn  the  unscientific. 
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OraoMreial  Geography— OaUat.  £er.  Fran^aUe  S4  (1899) :  215-220.  ftelalgBM. 

Lei  oommtmications  t^^graphiqnes  sooB-iiiarmes,  an  point  de  Tue  afciat^giqiie.  Far 
A.  Salaignao.    WUh  Map. 

Oommereial  Oeography— Canali.   JS.  ArU  47  (1899) :  153-172.  Yanum-Havooort. 

Inland  Nayigation  in  Eoiope  and  North  America,  with  special  leferenoe  to  InUnd 
Navigation  in  England.    By  Leyeeon  Francis  Yemon-Harooart 

mstorioal.  B.S,G.  ParU  19  (1898) :  375-387.  OorbttiUMr. 

La  question  Jean  Gonsin.    Par  ^ouard  le  CorbeiUer. 

A  disoussion  of  the  claims  of  the  Dieppe  nayigator,  Jean  Oonsin,  to  hare  diaoorered 
the  month  of  tiie  Amazon  and  the  southern  point  of  Afrioa  in  1489. 

Historioal— FeznaBdo  Columbus.  Castillo  y  Qnmrtiailm. 

BJ3,Q.  Madrid  40  (1898) :  193-201. 
Doonmento  inddito  del  siglo  xvL  referente  k  D.  Fernando  Ooldn.    Oonferenoia 
dada  el  dia  24  de  Mayo  de  1898  por  el  Exomo.    Sr.  D.  Bodolfo  del  Oasiillo  y 
Qnartiellerz. 

Eistorieal— Vaps.  MagnagU. 

La  Carta  Nautioa  Gostmita  nel  1325  da  Angelino  Dalorto.  Notixia  di  Alberto 
Hagnaghi.  (Ai  cultori  degli  stndi  geografici  per  rioordo  del  Teno  Oongreaao 
GeognAco  Italiano  e  delle  seoolari  onoranze  a  Paolo  Toscanelli  e  ad  Ainerigo 
Yespncci  offre  Tommaso  CorsinL)  Fiienie,  1898.  Size  14  x  10,  pp.  16.  Map. 
Frettnted  hp  Prindpe  Tommato  Conini, 

Hiitorioal— The  Lsrant.  

LXII.  Nenjahrsblatt  zom  Besten  des  Waiaenhanses  in  Ziirich  f&r  1899.  Ein  Jem- 
salem-  nnd  Sinaipilger  aus  ZQriob  im  15  Jahrhnndert :  der  Predigermonoh  Felix 
Sohmid.  ZOrioh,  1899.  Size  11  x  9,  pp.  62.  lUuitratwM,  Pre$mied  byths  Seere- 
tary  of  ihe  StadOMiolhek,  Zurich. 

An  account  of  the  journeys  of  the  monk  Felix  Sohmid  to  Jerusalem  in  1480  and  sob- 
eequent  years. 

Historioal— Yaseo  da  Chuna.  

Quatribme  Gentenaire  de  Yasco  da  Qama  k  la  Soci^t^  de  Geographie  de  Lisbonne. 
Extrait  du  '  Bulletin  de  la  Soci^t^  royale  beige  de  Geographic/  1898.  Brnxelles, 
1898.    Size  9  x  C^,  pp.  8. 

BIOOBAFHT. 
Campbell.  Bryee. 

Sketch  of  the  Life  aud  DiscoverieH  of  Robert  Campbell,  Chief  Factor  of  the  Hon. 
Hudson's  Bay  Company.    By  George  Bryce,  ll.d.    The  Historical  and  Scientifio 
Society  of  Manitoba.    Transaction  No.  52.    Winnipeg,  1898.     Size  9x6,  pp.  18. 
Portrait  and  Illustrations,    Presented  hy  the  Society. 
Robert  Campbell  (1808-1894)  was  the  discoverer  of  the  Upper  Yukon,  and  gave  the 
names  of  most  of  the  rivers  and  mountains  in  that  region  wiiich  now  appear  on  the 
map. 

Oiraud.  Deutsche  Rundschau  G.  21  (1 899) :  231-232.  

Victor  Giraud.     With  Portrait. 
Honterus.  Deutsclie  Rundschau  O.  21  (1899) :  228-230. 

Johannes  Honterus.     With  Illustration. 
Prestwioh.  Woodward. 

Joseph  Prestwich.     By  H.   B.  Woodward.    Annual  Report  of  the   Smithsonian 

Institution.  1890.     Pp.  657-0G6.     Washington,  1898. 
Reprinted  from  Natural  Science. 

Proskoweti.  Deutsche  Rundschau  G.  21  (1899)  :  278-280.  

Dr.  Mux  V.  Proskowetz.     With  Portrait. 
Boss.  Deutsche  Rundschau  G.  21  (1899):  270-278.  

Sir  James  Clark  Ross.     With  Portrait. 
Selwyn.  Geolog.  Mag.  6  (1899) :  49-55.  

Eminent  Livinjr  Geologists:  Alfred  Richard  Cecil   Selwyn,  c.m.g.,  etc.      With 

Portrait. 
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OEHEEAL, 

l.bjstixilftii  LiteTAtare.  Budge. 

Lady  Meiix  Manuscript  No.  1.     The  Lives  of  MaM'  8^j6n  and  Gabra  Ert^stoB. 
The  Etbiopio  Texts  edited  with  ait  Etifrliflh  Translation  and  a  Chapter  on  the 
IfluBtratioDfl  of  Ethiopio  ManuecripU.     Bjr  E.  A.  Wallia  Bodge,  ma.,  etc.     With 
Ninety-two  Coloured  PUtea  and  Thirty-three  Illustrations.     London  :  W,  Griggs, 
1898.     Siie  12 1  x  10|,  pp.  Ixxxi^.,  IM.  and  66.     Presented  b^  Lady  Meust. 
Thia  8i3perb  yolmne  oontaina  a  seriea  of  brilliant  roproduotions  of  Ethiopian  pictures 
of  the  early  part  of  the  seventeenth  eenttiry,  together  with  the  Etiglidk  trannlation  and 
Ethiopian  text  of  the  lives  of  the  sainte  whose  doings  are  rcpreaoiited. 

Amher  in  Early  Trade.  Sehweigef-Lerchenfeld. 

tyewUrr.  MtmaU.  Orient  24  (1898)  :  138-142. 
Der  BemBtein  »U  Handelsartikel  der  Alien.    Von  A.  v,  Sohweiger-Lerchenfeld. 


Army  Medical  Sipart 

Army  Medical  Departtaent.  Report  for  the  year  1897.  With  Appendix. 
Volnme  xxxix.  London  :  Eyre  and  Bpottiawoodo,  1898.  Bizc  9|  x  0}i  pp.  x.  and 
GOU,    Diagram*,     Price  2§.  lid,     Pre*eiiUd  by  the  War  OJic^, 

BaUoening.  J£^  Arh  47  (Ism) :  277-284.  Baeon. 

The  Btilliwn  as  an  Iii«tninieot  of  Scientific  Reeearch.  By  Rev.  John  M,  iJiicoiL 
With  Diagram*, 

Balleoning.  Rev.  Seimiifique  11  (ISm)  :  l3S-liQ.  Herve. 

Lea  httllona  a  dtfvinteure.     Pnr  M.  Henri  Herve.     With  Map, 

BdhliogTBphy— Englijh  €at&logne*  

The  Euirliah  Catalogne  of  Booke  for  18&8.     London:  Low  &  Co.,  1SD9,    Size 

10  X  Hi,  pp.  256.     Price  5#. 

Britiih  Empire.  Sanderion. 

The  British  Empire  io  the  Nineteenth  Ceotiiry :  it«  ProgreBs  and  ExpanBion  at 

Home  and  Abroud,  comprising  a  description  and  history  of  tiie  British  Coloniee 

and  D^pondenoieis.    By  Edgar  Sander^n,  m.a.    6  Tola     London,  el€. :  Blackie  & 

Son,  1898.     Size  lOJ  x  7,  pp.  (voL  i,)  viii,  and  330  ;  (vol  ii.)  viit.  and  344 ;  (¥ol 

ill.)  viii.  and  344;  (vol.  iv.)  viiu  and  344;  (vol.  v.)  viii.  and  362;  (voL  vi.)  viii, 

ana  370.    Map$  and  IHmtraiioM,     Presented  htf  the  PtMi»her», 

**  The  purpose  of  this  work  is  to  depict  the  progress  and  condition  of  the  British 

Empire  in  the  nineteenth  century,  and  to  famiab  a  oom^lete  historical  and  descriptive 

account  of  our  i\»lonial  Posaeasions  and  Dependencies  in  every  qnartt'i  of  the  globe, 

from  the  time  of  British  occupation,  or,  in  some  cases,  from  an  earlier  period,  till  the 

present  day."     Besides  the  general  histories,  chapters  are  devoted  to  the  prugreas  in 

various  branches  of  science,  art,  litf^Tature^nnd  ptiblic  life  during  the  century ;  amongst 

others,  exploration  and  travel  receive  brief  notice,  but  the  development  of  scientifio 

geography  is  not  referred  to.    So  rapidly  dne»  tho  Empire  progreis,  that  the  maps  in 

this  work  nro  in  ^me  cases  nlrcady  out  of  date,  e.g,  in  tho  Niger  boundarici^,  and  the 

great  mining  eentrea  and  railways  of  Canada.    An  interesting  aet  of  pictorial  statistics, 

comparing  1801  and  1897,  concludes  the  book. 

Ooini.  Xaodonaid. 

Catalogne  of  Greek  Coins  in  the  Huntenan  Collection,  University  of  Glftsgow* 
Volume  I.  Italy,  Sicily,  Maoedon,  Tbraoe,  aod  Theasaly.  By  George  Macdonakl, 
MA.  Glasgow :  James  Maclehoae  &  Sous,  1809.  Sixe  12  X  9|j  pp.  Ixvi.  and  496. 
Plates.     Presented  by  tft^  Hunterian  Museum, 

Qiie&tftl  Literatnre.  Bat. 

L^ends  and  Miracles  of  Buddha,  Sakya  Sioha,  Part  i.  Translated  from  the 
A^iidan  Kalpalata  of  Bodhi -Salt was,  of  the  great  Sanskrit  Poet  Kshemendra.  By 
Nobin  Chandra  r>AB,  )i  <\.  Calcutta:  Judu  Nath  Seal,  1895.  Size  8|  x  5|,  pp. 
xvi,  and  6U.     Prestintrd  by  the  Author. 

Travel ronnd  th 6  World.  [Cliaudoir.] 

Ballade  aiitoor  du  Monde,  par  nn  Anciea  do  la  Cambre.     Bruxellea  :  Snciete  Beige 

de  Librairie,  WJ^.     Size  10  x  6 J,  pp.  300.    Maps  and  Ulustrations,    Presented  b^ 

the  Publiihers. 

The  author  of  this  prettily  illustrated  record  of  a  somewhat  unusual  trip  round  the 

world  is  stated  in  an  ao(^ompanying  circular  to  be  M.  Puck  Chaudoir.      The  9electi(>n 

and  reproductioD  of  the  illustrationi  are  particularly  good.    Tlie  route  led  through 
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Egypt,  Ceylon,  TuticoriOf  Maclraa,  PooDft,  Delhi,  Calcutta,  Hautpur,  ihjoa^h  the  SJlmi 
ooootry  to  Blandalur,  from  filoulmcin  to  Baiii|B^kok  overland,  ihcuoe  by  seu  taucbiiii^  At 
^Qgftpore,  Baigou,  Hongkong,  Japan,  and  back  to  Europe  through  Canada. 

Trtatiaf.  — 

MiBcellanoous,  Xo.  2  (1S98).  Treaties  coutittning  Guarantee!  or  Engagemeota  by 
Great  Britain  iu  regard  to  the  Territory  or  Govcraroeot  of  other  Countrien.  Lon- 
don :  Ryre  k  Spottiawoodo,  1S98.     Size  13^  x  H,  pp.  ti.  and  130.    Priee  U,  SUl 
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NEW  MAPS. 

By  J.  GOI4ES,  Map  Ouratar,  B.G.S. 

EtTBOFE. 
BSngland  and  Walet. 

Publications  isAued  since  March  8,  1S99. 

l-iaoh— General  Mapi : — 
England  and  Wales  r— 100,  1G2,  176,  280  (reTlsion),  hill*  engTaved  in  black 
90,  92,  V14,  102,  134  (reviaion),  engravcsd  in  outtiue.     Ij.  each. 
e-inch— County  Map«: — 

Enoland  and  Wales  Cre?i«io(D>: — Derbyihiro,  6  n.w,,  ]o  n.ii,,  15  y.w.,  73  a.' 
Durham.  1  g.w.,  15  ».»,,  16  «bW.,  47  s.w.  Euez,G  n.e,.  ID  n.e,  20  n.w.,  x.e,,  21  N.w., 
8.1.,  22  fliw.,  41  N.W.,  i9  f.w.,  73  N.w.,  82  n,w.  Hampihlie,  54a  n.w.»  61  sw., 
62  6.W.,  65  8.E.,  PS  N.E.,  8.E.,  86  K.W.,  8.W.  Hertfordshire,  43  8,e„  44  n.w.,  n.e.,  a.w, 
Kant,  1  N,r,  3a  a,w.,  27  K.e.,  58  n.e.,  70  n.e.,  »,w.,  71  s.w,,  b,b.,  72  n.w.,  n,jc,,  fi,w^ 

1.1.^  73  a.W  ,  B.E.,  74  3,W,.  8.BL,  7r»  N.W»,  kX.  8.E.,  76  N.E„  78  N.B.,  79  K.W..  y.E.,  s,w., 
I.I.,    80   N.E.,  B.W.,  B.E..   SlN^W^.B.,  S.W.,  BE.,   82  W.W.,  !i.W.,    85   N.E,,  fl.E.,  84   lf.W« 

N.E.,  s<w.,  8.E^  86  N.W.,  N.E.,  8.E.    Hiddle«ex,  4  f.f:.,  5  n.e.,  s.w.    NorlhumherUxid* 

4  i.W.,  7  N,E.,  B.Km  8  B.W.,  B,K„  SI  B.E,,  10  N.E,,  11  N.W.,  B.E,,  12  S.C,,  l2.i  ii.W.,  ?.«.» 
13  K,E.,  14  N.W.,  B.E.,  15  N.W.,  N.E.,  B.E.,  16  B.W.,  19  N.W.,  8.W.,  20  N,W„  B.E.,  21  ».«., 
8.W.,  8.H.,  22  N,W.,  N.E,,  S,W.,  8.E.,  24  N.W.,  N.K,,  8.W,,  t<.E.,  25  K.W.,  N,E.,  fl.W.,  8.E , 
26  N,W.,  N.E.,  8.W.,  8.E.,  27  N.W.,  N.E..  8.E.»  29  N,W.,  K,l.,  30  N,W.,  K.E.,  i.W.,  S.», 
31  N.W,,  N.B„  5.W.,  32  N,W.,  N.E.,  35  N.W,,  NR,  a."W»,  P.E,,  36  N.W,  N.E.,  8.W.,  8.E.. 
37  N-W.,  N.E,,  8.W.,  38  N.W.,  N,E,,  8.W„  8.E..  39  N.W.,  N.K.,  48  N.W,,  44  X.W„  X-Ch, 

45  N*w.,  6.W,,  51  N.W,,  53  N.E.,  88  8,E,.  90  S.W.,  96  n.e.,  97  N.w,  9S  N.w,.  9.w., 
106  §.w.,  106a  N.W.,  107  8.W.,  108  N.w.,  Ill  n.w.,  n.i.  Btirrey.  4  8.K.,  6  b,w,,  7  n»e., 

fl^B.,  41    &£.,   43   N.W.,  45   8.W.      tttSMXi    2    N.S.,    4    N.E.,  B.W.,   6.E.,    10    N.E,,    11   K.W  , 

15  K-W^  N.E.,  ».w,f  20  X.E.,  25  N.E.,  33  8.E.,  38  a.K„  39  K.w.,  N.E.,  8.w»»  a.E.»  47  n.e;,, 
8,E,|  48  ii.w.,  a,E.,  49  f.e.«  50  «.w,^  53  B.w,    1«.  aa«^. 

ti-lAch-Partih  Map«:— 
EHttLAW  AKD  WALK8  (revision):— lerkihiTB,  VIII.  2,  3.  4;  XVL  11;  XXIL  13, 
14;  XXIJI,  «,  9:  XXIV,  5,  11;  XXVIII.  :i,  6.  7.  U,  13,  14.  15;  XXIX,  15? 
XXX.  1,  2,  5,  (i,  9,  10,  IJ.  12;  XXXI,  I,  2,  f),  7,  H,  12;  XXXIL  14,  15,  Baeka, 
XXXII.  5;  XLVIL  1:  XLVI1I.9:  XLIX.  9:  LL4,  B;  I.U.  5.  11;  LUL  14.  1(J: 
LIV.  1;  LV.  7,  12:  LYL  4,  8»  11,  14,  15,  16.  Chethire,  VI.  16;  VII.  9,  16; 
XII.  3,  11»  12:  XIIL  fj,  9,  m,  12,  13,  14,  U):  XIV.  13:  XXIL  8;  XXIIL  1; 
XXXLI,14.16:  XXXVIII.  2,3,4,6;  XXXIX.  5,9;  XLV.  4;  XLVL  2,  3,  4 
XLVIL  1;  1X10,14;  LIL  2 ;  LI1L11,7;  LVIIL  10,  11,  13 ;  LIX.  3:  LXIV.  7 
Giiiiiberland.  LXX.  6,  lo,  14;  LXXlll.  2,  6,  H>,  13,  14,  15;   LXXIV.  11,  14,  15 

LXXVIL  3  and 7,  4,  8;   LXXVIIL  2,  4,  5,  n,  7,  8,  UK  11,  12,^.  W;    LXXIX,  1, 

13:  LXXXII.  2:  LXXXVI.  16:  XC.  3.  Derbyshiie,  VIIL  1  and  2,  11  ;  XXVIL 
16:  XXIX.  15:  XXX.  %  II,  12,  13,  14,  16:  XXXU.  4,!:*:  XXXIV.  4:  XXXV. 
1,  2,  3,  4.    Denbighikire,  XXIX.  2,  »>,  10,  14,  15 :   XXXVL  6.    Duikam,  VL  *%  7, 

8,  Hint,  X.  1,  2,  12,  10;  XIV.  4;  XX.  15;  XXIL  G;  XXIIL  9,  13,  15:  XXV. 
3,4;  XXVL9,  lU,  Glamorgauihir©,  111.  13:  IV.  14;  IX.  L  15,10;  XIV.  16: 
XV.  2,  6,  8,  11  ;  XVI.  3,  5,  7,  8,  H ;  XXIIL  4:  XXIV.  3.  7,  12.  HflrtfoTdskirf, 
XL1L9.     Hotti.,  XXIIL  9,13:    XXVIL  4.     Oxfordihire,  XXXL  hi;    XXXIL 

9,  10,  11,  15  :  XLIX.  11  ;  LIL  14:  LIV,  9;  LV.  2,3,  7,  11  ;  LVL  15;  LVIL  6. 
BtaiTordBhire,  L  11,  15;  IX.  1,  4,  5,  8,  \K  Sufaax,  V,  2.  6,  7,  8,  9, 10:  VL  8:  XVL 
2,9:  XXVIL  16:  XXVIIL  13:  XLL  1,  2,  9,  10,  11,  12,  14,  15,  16;  XLIL  3,  6, 
16;  XLV.  14;  LVIL  3,  4,  0,  U,  14,  15  :   LV1ILL2,4;  LXIX.3,8,11:  LXX.  5, 

10  end  11.    3*.  <?ttcA. 
(S  Stanford,  AgmQ 
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&6imviy.  Oradm&im. 

Ber  obergermanisoh-ratUche  Limes  uDd  d&s  frEiUdaGbe  Kadelholzgebiet  von  Dr. 
It.  Gradmauu,  Scale  1  :  l,m>0,oou  or  15^8  fitat  milw  to  as  inoh,  Pi!tf«rmaiifM 
Qtographuekt  Mitteilungen,  Jabrgaog  18U9,  Tafel  6.  Ootbii :  Justus  Fertbea,  1899. 
Pr^miii^:d  hff  (he  Puhtither. 

Deutache  \md  Dinen  in  Nordiobleswig.  Scale  1 :  500,000  or  7-9  stat.  mileii  to  an 
inch.  Paul  L&DgbaDg.  Petermannt  Giographi$€}ie  Mittmlungetu  Jabrgaug  1899^ 
Tafel  4.     Gotba  ;  Juaiui  Pertbee,  189iJ.     Fre§efiUd  by  the  PMisIter. 

Gtrmanj*  XonigL  Franss.  Landet-AnllELahiiie. 

Karto  des  Deutscben  Beichea.  HeranagegebGD  von  dcr  Kartogr.  Abihelhi ng  dcr 
Kooigl.  FreuBS,  Laiidt^i^*Aufnabine,  1898,  fibeeta:  297,  Ziclenzig;  321,  Krofluan 
ad.  Oder;  330,  MiiuBter;  4*i5,  Liideuscbeid;  406»  Attcndoin ;  431,  WaldbroL 
Scale  1  :  100,000  or  1'6  stat.  mile  to  an  incU.     Frioe  1.50  mnrh9  nadi  sheet 


■ 


ASIA. 

Ceitrml  Aua,  Orenard. 

J.-L.  Dqtiieuil  do  EbinB.    Mbaiou  Scientilique  dans  la  Haute  Asie.    Atlas  dea 

Oartes  par  F.  Grenard.    OuTrage  public  6oua  les  auHpicen  du  Miuiaiere  de  ritiBtruc- 

lion  PubUque  et  dofi  Beaux- Arts.    Parifi:  ErDeat  LerDu:x,  lS9t^.     FretenM  6f  ih^ 

Author, 

Tbift  at1a«  oODtains  twenty-ire  mapflt  giTing  the  reflulta  of  tbe  route-aurveys  of 

BIM.  J.  L.  Dutreiiil  de  BbiDs  and  F.  Qreiiard,  made  duriDg  their  jooraeya  tlirough 

Central  Asia   from  Khotan  to  Siuing.      Tbo   maps  baTe   bien   produced  under  the 

uuipioea  of  the  Minintry  of  Ptiblio  luBtructioD,  Paris,  and  drawn  by  M,  d,  Haiiiien, 

UDder  the  dir«otioil  of  Mr,  F,  Grenard.     Tbo»e  of  Eastern  Turk  is  tan  are  on  the  BCiile  of 

1 :  3tK».000 ;  thoee  of  tbo  journey  tbrougli  Tiljet»  on  the  bcale  of  1 :  :iO0,OOO.     Poaitioni 

bare  been  fixed  by  the  aatronomical  ubservatioiifl  of  M.  Dutreuil  de  Rhins,  altitudes 

are  given  along  the  rontee  followed,  notea  de^oribitig  the  ebamoter  of  the  couutry 

traTdrsed  are  given,  and  the  bill  work  aboWD  by  contour*.     A  glauce  at  tliis  aeries  of 

maps  will  show  the  larfre  amount  of  careful  aurvey  work  wbleb  these  explorers  aocom- 

Itliahed  under  very  ditlicalt  oircumstaneea. 

Indian  Qovoniment  Burvtys,  Survey or-Oeneral  of  India, 

ludiaa  Atlas,  4  milea  to  au  ineb.  Bbeets:  111,  parta  of  districts  AInzatfarpurf 
Darbhanga,  Bbagalpur,  and  Purnea  (Bengal),  and  of  Nepal ;  118,  district  pTalp4i< 
guri  aud  Kucb  Bebar  (Native  Stjite),  and  parts  of  diatricta  Darjiling.  Goalp^ra, 
Kangpur,  Sikkim,  and  Bhutan  (Native  Statea).  Quart<.'T-aheet8  ;  1,  parts  of 
districts  Karaebit  iSbikarpuTf  and  Uydembad^  and  Native  State  of  KhairpurCBiod, 
Bombay  Preaideocy) ;  9  N.w,,  parta  of  diMtrieta  Sbikarpur  and  Hyderabad,  and  of 
Kbairpur  Native  State  (8ind»  Bombay  Presidency);  S7  e.w.,  parts  of  diatricta 
8urat^  Khindesh,  nod  Nasik,  Rewa  Kbautba,  Snrat  and  Khandeah  A^encioa,  aud 
Native  JState  of  Baroda  (Bombay  Preaidency);  61  .s'.K.,  parts  of  districts  Salem, 
Coimbatoire,  and  Nilgiri  (Madras  Preaidency),  and  of  the  Native  IState  Mysore; 
67  B.W.,  parU  of  dLMtncts  Bareilli,  Budaun,  Aligarbf  etc.,  and  of  Ritupur  Native 
State  (N.W.  Provinces) ;  1*5  Jf.w.,  part  f»f  district  KiBlna  (Madras  PreBldency); 
124  K.K,j  part  of  diatriets  Nowgong  and  Darmng  of  Assam  and  Bhutan;  124  s'.e., 
parts  of  diHtfiets  Kamrup,  Nowgong,  Darrang,  Cachar^  Kbasi,  and  Jaiotia  and  Naga 
Hills  (Aesam);  127  N.W.,  parts  of  diatriota  Barkergunge  and  Noakiitiii  (Bengal), — 
Skeleton  map  i>f  the  Punjab  and  Burrounding  countrieSf  1  inch  to  32  milesi,  Audi* 
lions  to  September,  1898.— 8ind  Survey,  1  ioch  to  a  mile.  No,  66^  dlutricts 
Hyderabad  ami  Thar  and  Forkar,  Season  1896-97,  Preliminary  Isane. — Central 
India  and  Ilajpntana  Burvey,  1  inch  to  a  mile.  No,  210,  parta  of  Gwaliori  Jhabnat 
Bori,  Eajpur  AU,  Jobat,  and  Indore  (Central  India  Agency X  Season  187!>-80, — 
Beugal  8arvey,  1  inch  to  a  mile.  Purts  of  distrkis  Lobar Jaga  and  Bitij^bbhunn 
(Bengal),  Season  18t>3-fi5. — Lower  Burma  Survey.  1  inch  to  a  mile.  No,  282, 
district  Hauthawadi,  Season  lft8l-8l — Uistrict  Mymetiaingb,  Bengal,  1  inch  to 
8  miks,  Correiylions  lo  189H. — District  Raipur^  Central  Provinces,  I  ineh  to  20 
miles,  1898,^Diatnct  Narsinghpur,  Central  Provinces,  1  inch  to  8  miks,  1898,— 
Diwtriet  Bdlaf^hiSt,  Central  Provincea,  1  inch  to  12  milea,  181*8.— Diatrict  Houbanga- 
bad,  Central  Prminces,  1  inch  to  12  milea,  1898,-^Dtatrict  Nsigpur,  Central 
FroviQcea,  1  itiob  to  8  milea,  1898.— District  Bogra,  Lower  Proviuet^a,  Bengal, 
1  inch  to  4  miloa,  1897, — District  Simla,  with  adjoitiiog  Native  States,  1  inch  to 
4  miles,  181*8.— Bombay  Topograpliical  Survey.  Tri angulation  Charts  for  nheets 
209  and  210,  Seiiaon  1892-93;  243,  244,  275,  and  270,  Seasons  1884-90  (2  charts  on 
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1  sheetX  1898.  Charts  of  TriaDgulation,  1  inch  to  2  miles.  Sheets :  Xos.  1,  5.  6, 
7,  Seasons  1891-94. — Calcutta  and  Burroanding  country,  I  inch  to  a  mile,  1898. 
3rd  edition,  3  sheets  and  pamphlet.  Index  to  the  Standard  Sheets  of  Ben^l, 
1898.— Map  of  Persia  in  6  sheets,  1  inch  to  16  miles,  1898.  Pretented  by  H.M. 
Secretary  of  State  for  India  through  the  India  Office, 

Fhilippine  Islands.  U.S.  War  Department. 

Province  of  Cavite.  Scale  1  :  135,000  or  2'1  stat  miles  to  an  inch.  War  Depart- 
ment, Adjutant-General's  Office,  Biilitary  Information  Division.  Washington, 
D.C.,  1898. 

Shantung.  Gaaderts. 

Wegeaufnahmen  in  der  Provinz  Schan-Tung,  als  Vorarbeit  fiir  die  geplante  Eisen- 
bahn  von  Tsing-Tau  Uber  Tsinan-Fu  nach  Te'-Tschou  ausgefiihrt  und  gezeichnet 
von  Ober-Ingenieur  A.  Gaedertz,  1898.  Scale  1 :  500,000  or  7'9  stat.  miles  to  an 
inch.  Petermanns  Oeographische  MitieUungen,  Jahrgang  1899,  Tafel  5.  Gotha : 
Justus  Perthes,  1899.    Presented  by  the  PMisher, 

AFEICA. 
Africa.  Service  Oeographique  de  TArmee,  Paris. 

Carte  de  1* Afrique.  Scale  1 :  2,000,000  or  81-1  stat.  miles  to  an  inch.  Sheet  14, 
Assouan.    Service  Geographique  de  TArm^,  Paris.     Price  1  fr. 

Africa.  Prompts 

Carte  de  la  YalMe  dn  Nil  du  Lac  Tchad  et  du  Bassin  du  Congo.   Scale  1 :  6.000,000 
or  94*7  stat.  miles  to  an  inch.    Dress^e  par  M.  Prompt,  Indpecteur  general  des 
Ponts-et-Chauss^es  en  retraite.   Maison  Andriveau-Gtoujon  (Henry  Bar^re),  Paris. 
1898.    Presented  by  the  PMisher. 
This  is  a  roughly  produced  map  containing  several  serious  errors  in  the  manner  in 

which  the  boundaries  are  laid  down. 

AKSBICA. 
Central  America.  Sapper. 

1.  Originalkarte  des  nordlichen  Mittelamerika.  Nach  cigenen  Aufnabmen  und 
alien  vorhandenen  Quelleri  entworfen  und  p^ezeichnet  voii  Dr.  Carl  Sapper. 
Scale  1  :  1,100,000  or  17-3  stat.  miles  to  an  inch.  Petermanns  Geographische 
Mitteilungen,  Erganzungsheft  No.  127,  Tafel  i. 

2.  Geolop:ische  Karte  des  nordlichen  Mittelamerika  von  Dr.  Carl  Sapper.  Scale 
1 :  1,100.000  or  IT'S  stat.  miles  to  an  inch.  Petermatms  Oeographische  Mittei- 
lungen, Er^anziin^sheft  No.  127,  Tafel  ii. 

3.  Skizzc  einer  IJodenknrte  des  nordlichen  Mittelamerika  vou  Dr.  Carl  Supj>er, 
1897.  Scale  1 :  3.000,000  or  47  3  stat.  miles  to  an  inch.  Petermanns  Geographische 
Mitteilungen,  Ergilnzungsheft  No.  127,  Tafel  ill. 

4.  Geolojiiischo  Profile  (lurch  Yucatan,  Chiapas,  Tabasco,  Guatemala,  etc.  Ent- 
worfen und  gezeichnet  von  Dr.  Carl  Sapper.  Petermanns  Geographische  Meittei- 
lungen,  Erganzungnheft  No.  127,  Taf.  iv.  und  v.  Gotha:  Justus  Perthes,  1890. 
Presented  by  the  Publisher. 

Cuba.  U.S.  War  Department. 

Military  Map  of  the  Island  of  Cuba.  Prepared  in  the  War  Department,  Adjutant- 
General's  Oflice,  Military  Information  Division.  Washington,  D.C.,  1808.  Scale 
1  :  250,000  or  39  stat.  miles  to  an  inch.     8  sheets. 

Havana  Province.  Cuba.  Scale  1  :  lOo.GOO  or  16  stat.  mile  to  an  inch.  Adjutant- 
General's  Office,  Military  Information  Division.  Wohhington,  D.C.,  1898. 
These  maps  have  been  prepared  for  the  use  of  the  United  States  officers  in  the  late 
Cuba  campaign.  They  have  been  compiled  from  the  latest  official  .sources,  givin"-  the 
boundaries  of  provinces,  judicial  districts,  and  municipalities.  The  iujportanee  of 
towns  is  indicated  by  the  symbols  employed  to  mark  their  position  ;  railways,  roads,  and 
paths  are  laid  down,  and  all  telegraph  stations  are  shown. 

Haiti.  Tippenhaner. 

Geologisclie  Karte  eines  Teilea  von  Siidwest-IIaiti.  Scale  1  :  200.000  or  3*2  stat. 
miles  to  an  inch.  Von  L.  Gentil  Tippenhauer,  189S.  Petermanns  Geographische 
Mitteilungen.  Jahrgang  1899,  Tafel  3.  Gotha:  Justus  Perthes.  1899.  Presented 
by  the  Publisher. 
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AirSTBALIA. 

WMt0m  Anitralia.  Maitland. 

Geological  Afap  of  the  Collie  Coal  Field,  Scale  1 :  31,680  or  0*5  stat.  mile  to  an 

inob.     A.  Gibo  Maitland,   Government  Geologist,   1898.    Geological  Sarvey  of 

Western  Australia.    Pretenied  by  the  Author. 

GEHEBAL. 
World.  Meyer. 

Meyer's  Hand-Atlas.  Zweite,  ncubearbeitete  und  vermehrte  AnOage  mit  112  Ear- 
tenblattem,  9  Textbeilagen  und  Register  aller  auf  den  Karten  Terzeiohneten 
Namen.  L  Lieferung.  Leipzig  und  Wien.  Yerlag  des  Bibliographischen  In- 
stitute, 1899.    PrieedOpf, 

This  is  the  first  part  of  the  second  edition  of  Meyer's  Hand-Atlas,  which,  when 
oomplete,  will  contain  112  principal  maps,  and  a  full  index  of  all  the  names  which 
appear.  It  is  designed  for  hanay  reference,  and  a  special  feature  will  be  the  plans 
of  the  principal  cities  of  the  world,  which  will  be  produced  on  a  comparatively  large 
scale.  Twelve  new  maps  will  be  added,  and  the  others  will  be  corrected  and  brought 
up  to  date.  It  is  to  be  completed  in  thirty-eight  parts,  and  the  total  price  will 
be  11*.  6(2. 

0HAET8. 
Admiralty  Charts.  Hydrographie  Department,  Admiralty 

Charts  and  Plans  published  by  the  Hydrographie  Department,  Admiralty,  January 
and  February,  1899.    Presented  by  the  Hydrographie  Departmenty  Admiralty, 

No.  Inches. 

3018  m  =  1*4      Norway : — The  Naze  to  8ongvaar  fiord,  including  the  approaches 

to  Svinor  and  Mandal.    2$.  6d. 
3011  m  =  1-4      Norway,  south-west  coast :— Lister  to  Haadyret.     2«.  6d. 
3035  m  =  0-28    Plans  in  Novaya  Zemlya :— Matochkin  strait.     U.  6d, 

2332  m  =  1*9      Peru : — Ferrol  and  Coisco  bays.     2«. 

3029  m  =  0*95    Strait  of  Georgia : — Active  pass  to  Gabriola    pass   and  inner 

channels,  Chemainus  bay.     is.  6d. 
3022  m  =  3-6      Alaska :— Wrangell  strait.     2«.  6d. 
1012  d  =  1-55    Arabian  sea.     28.  6d. 
3031  m  =  var.     Bays  and  anchorages  on  the  east  coast  of  Borneo : — Buja  and 

Manimbora  anchorages,  Sangkulirang   bay,  BalikPapan  bay, 

anchorage  near  the  east  point  of  Balik  Papan  bay,  Kelum- 

pang  bay.     Is.  6d. 
2618  m  =  4*91    Formosa,  north  coast : — Eelung  harbour.     Is.  6d. 
2350  m  =  0*5      Australia,   east  coast : — Double    point  to   Cape  Grafton.     Plan, 

Cairns  harbour.    2s.  6d. 
2117  Eeilbay: — Plan   added,  AIs  sound. 

2366  Germany,  north  coast.    Arkona  to  Dievenow  river : — Plan  added 

Sassnitz  harbour. 
2146  France,  north  coast : — Plan  added,  Villers  to  Le  Havre,  including 

the  entrance  to  the  Seine. 
1869  Canary    islands.      Gran    Canaria :— Plan    added,    Maspalomas 

anchorage. 
919  Anchoraj;es  in  the  gulf  of  Aden  : — Plan  added,  Bulbar  anchorage. 

1348  Natuna  islands : — Plan  added,  Salat  Lampa. 

2718  Anchorages  on  the  east  coast  of  the  Celebes : —Plan  added,  Kier- 

tong  road,  Limba  bay,  Dolupi  road. 
1342  Cochin  China : — Plan  added,  entrance  to  the  Tourane  river. 

134  New  Hebrides : — Plan  added,  Anuda  or  Cherry  island. 

(/.  D.  Potter,  Agent.) 

Charts  Cancelled. 
No.                                                                                            Cancelled  by  No. 

2260  Plans  of  Manne  fiord,  andljjew  chart 
entrances   to  Svinor   on    thisj    The  Naze  to  Songvaar  fiord 3012 

2333  Pian  of  Port  Ekaterininskoi 
or  Catherine  on  this  chart. 

2680  Entrance  of  the  SeiBe.        ^^u^e' Mo' Le  Havre  on  thU  sheet     .    .    2H6 
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Ko.  Guioelkdby  No 

1285  Plan  of  Ferrol  bay  on  this) 

New  pUm. 
Fenol  and  Ckiiaoo  baya    ....  2382 


chart. 
12M  Plan  of  bay  of  Santa  on 

this  sheet 
1012  GnlfofAdcD. 


jNewehart 

I    Arabian  sea 1012 

289b  Jebel  Jan  to  Seytoi  eastern 
sheet. 

2618Kelnngharbonr.  pKeK'haibour 2618 

2850  Dooble  point  to  Gape  Tri-\Kew  chart 
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A-p.  Index  charts.  1188,  The  World :— Goal  and  telegraph  chart  1686,  Eng- 
land, south  coast:— Do?er  biqr.  84,  the  ScUly  isles.  1406,  North  sea:— Dover 
and  Calais  to  Grfordness  and  ScheTeningen.  2388,  Lapland :— Yaranger  fiord  to 
Gleni  Nyemetiki  island.  2188,  Baltic :— Approaches  to  the  Qnm  sound.  218, 
Baltic:— Entrance  to  Gron  sound.  2205,  Black  sea:— Kertoh  strait  2058, 
North  Atlantic  :—Boute  chart  1854a,  Falkland  islands.  278,  North  Pdlar  ehart, 
Pacific  slda  797,  Biver  St  Lawrence:— Quebec  to  Kingston.  2860,  United 
States,  east  coast :— Savannah  river  to  St  Helena  sound.  488a,  West  Indiea:— 
Trinidad  island  and  gulf  of  Paria.  481,  West  Indies :— Serpents  mouth.  1285, 
PeHru :— Begneta  bav  to  river  Ghicama.  1 357,  Africa,  west  coast :— Biver  Benin  to 
river  Cameroon.  1861,  Africa,  west  coast:— Fernando  Po  to  Gape  Lopez.  658, 
Africa,  east  coast :— Ports  of  Gondncia,  Monunbique,  and  Mokambo.  66a,  Maldive 
islands.  66b,  Maldive  islands.  841b,  Eastern  Archipe^go.  western  portion. 
2195,  Anchorages  in  the  eastern  psjrt  of  Gelebea  2577,  Philipphie  islaads:— 
Between  St  Bernardino  and  Hindoio  straits.  1289,  Gochin  China  r—Saim  or 
Dun-nai  river.  1602,  China :— Approaches  to  the  Yang-tse  Idang.  1816,  Korea: 
— Ciipe  Daroch  to  Linden  point  475,  north-west  coast  of  Australia.  1700,  Ana- 
tralio,  west  coast:— Gage  roads.  863,  Australia,  east  coast :—Eeppel  hay  and 
islands.  2582,  New  Zealand :— Ninety  miles  beach  to  Gtago.  X.  11,  Signs  and 
abbreviations  adopted  in  Admiralty  charts. 
(/.  2>.  Potter,  Agent,) 

ITnited  States  Charts.  U.S.  Hydrographie  OAee. 

Pilot  Charts  of  the  North  Atlantic  Ocean  for  March  and  April,  1899,  and  North 
Pacific  Ocean  for  April,  1899.  Published  at  the  Hydrographie  Office,  Washington, 
B.C.    Pruented  hy  the  U.8.  Hfdrographio  Office. 

FH0T0OBAFH8. 
Boeky  Mountains.  WUeoi. 

Six  Photographs  of  the  Upper  Saskatchewan  Biver  Begion,  Canadian  Bocky 
mountains,  by  W.  D.  Wilcox,  Esq.    PresetUed  hy  W,  D.  Wilcox^  Esq. 

This  series  of  photographs,  of  which  the  followiog  is  a  list,  consists  of  views  taken 
on  the  eastern  slopes  of  the  Canadian  Kocky  mountains : — 

(1)  Source  of  the  Little  Fork  of  the  Saskatchewan;  (2)  Swamp  in  Little  Fish 
valley ;  (3)  Camp  scene  in  caflon  of  North  Fork ;  (4)  Fall  near  source  of  North  Fork ; 
(5)  Mount  Forbes  from  about  9000  feet ;  (6)  Winter  scene  in  pass  between  Blaeberry 
and  Kicking  Horse  river. 

m 

N.B.— It  wotild  greatly  add  to  the  value  of  the  coUection  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  all  the  F^ows 
of  the  Society  who  have  taken  photographs  during  their  travels,  "Wsonld 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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THE   NYASA-TANGANYIKA  PLATEAU.' 

I, 

By  Captain  P.  P.  R.  BOILEAU.  E.E. 
When,  last  year,  1  was  in  Africa  as  a  member  of  the  Anglo- German 
Boundary  Commission,  the  British  section  of  which  was  under  the  com- 
mand of  Captain  C,  F,  Close,  R.K.,  I  orossed  the  Kyaea-Tanganyika 
plateau ;  and  to-nigbt,  in  compliance  with  an  invitation  I  have  had  the 
honour  of  receiving  from  the  Council  of  yonr^ciety,  I  shall  place  before 
you  some  facts  about  this  tract  of  country  and  the  people,  and  I  shall 
also  give  an  account  of  the  methods  employed  in  the  surveying  work  of 
the  Commisaion,  But  it  is  desirable,  before  describing  the  plateau,  to 
give  a  brief  desoriptlon  of  the  route  followed  to  reach  the  plateau. 
Chiode,  the  port  at  one  of  the  mouths  of  the  Zambezi  river,  is  twenty- 
eight  days  diiitant  from  England  md  the  Suez  canal  to  Qailimane  in  a 
German  steamer  and  on  to  Cbiude  in  a  ooasting  yessel,  or  thirty-three 
days  md  Cape  Town  and  Durban,  and  theooe  on  in  a  coasting  ves^jeL 
Starting  from  Chinde  there  is  first  aa  eight  days'  parage  up  the 
Zambezi  and  Shire  rivers  in  flat-bottomed  stern- wheelers  to  Ka- 
tunga's ;  thenoe,  leaving  the  river,  two  days*  journey  in  a  machilla  (or 
hammock  alung  on  a  |K>le)  along  a  good  road  through  Blantyre  to 
the  river  again  at  Matojje,  whence  Fort  Johm^ton  is  reached  after  twenty- 
four  houra'  passage  in  a  small  stern- wheel  steamer,  Ilere  a  trans-ship- 
ment into  one  of  the  seveu  steamers  plying  on  Lake  Nyasa  is  necessary, 
and,  provided  that  rough  weather  is  not  enoountered,  the  traveller 
should  arrive  in  five  days  at  Karooga,  the  Britn*h  station  at  the  head  of 
the  lake.     This  gives  about  forty-nine  days  in  all  for  the  journey  from 

*  Two  papers  read  at  the  Royal  Oeographioal  Society,  April  24,  IS2^.   Map,  p,  692. 
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England,  provided  all  the  Bteamen  connect,  which  is  hardly  probable. 
At  least  two  and  a  half  months  should  be  allowed.  As  the  so-oaUed 
Stevenson  road,  which  mns  across  the  plateau  to  Lake  Tanganyika  and 
leads  into  the  heart  of  Africa,  commences  at  Earonga,  this  place  is  to  ns 
of  some  importance.  It  is  the  headquarters  of  the  collector  of  the 
district,  and  here  the  African  Lakes  Corporation  have  a  store,  where  a 
certain  amount  of  calico,  for  payment  of  carriers,  and  provisions  for 
Europeans  can  be  purchased ;  stores,  which  owing  to  the  inoreaaing 
traffic  to  the  Congo  and  interior  should  succeed,  have  just  been  opened 
by  one  or  two  G^ermans ;  a  telegraph  office  has  also  been  recently  estab- 
lished by  tiie  Trans-continental  Telegraph  Company.  There  is  also  a 
branch  of  the  Livingstonia  Mission,  about  which  I  shall  speak  later. 

Two  large  Belgian  expeditions  passed  through  Karonga  last  year. 
The  first  in  June,  under  Monsieur  Le  Maire,  who  was  to  spend  two 
years  surveying  and  prospecting  in  the  country  between  jLake  Tangan- 
yika and  Stanley  Falls.  He  sustained  a  severe  loss  in  the  drowning  of 
two  of  his  best  officers  while  crossing  Lake  Tanganyika  from  Kituta  to 
Mliro.  The  other  expedition,  under  Captain  Mohun,  passed  through  in 
November.  He  is  in  charge  of  a  telegraph  line,  which  is  to  be  laid 
through  the  Congo  Free  State.  The  Germans  also  sent  a  large  expe- 
dition by  this  route  to  Lake  Tang^yika.  They  were  taking  np  a 
steamer  which  is  to  ply  on  the  lake. 

The  drawback  to  Karonga  is  the  want  of  a  harbour  where  steamers 
can  discharge  their  cargoes  in  rough  weatherl  At  present  they  are 
obliged  to  go  to  the  Elambwe  lagoon,  about  3  miles  farther  north,  and 
unfortunately  this  shelter  is  fast  being  silted  up. 

The  height  of  the  surface  of  Lake  Nyasa  is  1700  feet  above  sea-level. 
The  country  rises  very  gently  from  the  lake  at  about  1 :  150  to  some 
low  hills  5  miles  westwards.  Then  a  series  of  ridges,  gradually  rising, 
merge  at  about  40  miles  from  Karonga  into  what  is  called  the  Tangan- 
yika plateau,  which  at  the  first  camp  (Kamanura)  is  4500  feet  above 
sea-level.  The  Stevenson  road,  the  construction  of  which  for  the  first 
50  miles  is  due  to  the  generosity  of  Mr.  Stevenson,  who  presented  £4000 
towards  this  work,  was  well  laid  out  through  these  low  hills  by  Messrs. 
Stewart  and  McEwan  (both  of  whom  died  while  making  the  road),  at  a 
limiting  gradient  of  about  1 :  10,  and  is  about  10  feet  wide.  In  the 
first  40  miles  it  crosses  the  Rukuru,  Lufira,  and  Chambo  rivers.  From 
the  latter  a  steep  ascent  brings  one  to  Kamanura  (which  is  merely  a 
camping-place). 

The  distance  by  our  triangulation  of  a  point  on  the  shore  of  Tangan- 
yika at  Eituta  froiA  a  point  on  the  shore  of  the  Eambwe  lagoon,  on  Lake 
Nyasa,  is  208^  miles  by  a  geodetic  line.  Therefore  the  plateau  may  be 
said  to  be  160  miles  across.  From  Kamanura  the  plateau  gradually 
rises  to  Mambwe,  where  it  reaches  an  altitude  of  5700  feet  above  sea- 
level*      It  then  maintains  a  height  of  about  5000  feet  till  within    8 
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miles  of  Tasganjika,  when  ifc  falls  rapidly  to  the  lake-shore,  whioli  is 
2680  feet  above  sea-level.  The  eastern  end  of  the  plateau  is  broken 
by  high  ranges,  some  of  the  mountains,  like  Namitawa,  Miniwanda,  and 
Inyala,  rising  abruptly  ont  of  it  to  an  altitude  of  6000  to  7000  feet  above 
sea^level.  Bat  from  Fort  Hill  to  the  Saisi  the  plateau  is  undulating, 
most  of  the  pronounced  peaks  being  to  the  north. 

Between  the  Saisi  and  Lake  Tanganyika  the  steep  Fisa  range 
rising  on  the  road  to  6000  feet  has  to  be  Grossed  to  reaoh  a  sort  of  basin 
in  whioh  lies  the  Eawimbe  mission.  Thenoe  onwards  it  again  becomee 
monotonously  undulating.  The  crest  of  the  plateau,  which  forms  also 
the  watershed  of  the  Congo  basin,  is  roughly  a  line  joining  the  north 
end  of  Lake  Nyasa  and  the  south  end  of  Tanganyika.  Towarda  the 
south  it  slopes  down  gently  at  an  inclination  of  20  to  50  feet  to  a  mile, 
and  is  drained  mainly  by  the  tributaries  of  the  Ghozi  and  Chambesi, 
whose  waters  flow  into  the  Congo.  The  northern  slope,  draining  into 
Ifyasa,  Bukwa,  or  Tanganyika,  is  steeper  and  more  broken.  At  32^  40' 
a  spur  runs  out  from  this  watershed  in  a  north-westerly  direotion, 
ealled  the  Chingambo  range,  which,  on  account  of  its  abrupt  northern 
slope,  has  been  taken  by  travellers  as  the  real  watershed,  and  is  shown 
as  such  on  most  existing  maps.  This  range,  however,  is  cut  by  vations 
streams  from  the  real  watershed  south  of  it,  which  is  perfectly  dis- 
tinguishable except  in  the  neighbourhood  of  Ikomba,  where  a  flat 
awamp  draining  both  ways  makes  the  determination  of  the  watershed 
difficult 

None  of  the  rivers  in  this  area  are  navigable.  At  the  end  of  the 
raius  it  is  possible  to  ascend  the  Songvee  for  2  miles  in  a  boat  not 
drawing  more  than  2  feet.  A  canoe  can  be  paddled  for  a  mile  up  the 
Ealambo,  but  otherwise  the  rivers  cannot  be  used.  On  the  plateau 
itself  there  is  a  great  scarcity  of  water  between  July  and  November, 
especially  at  the  eastern  end.  At  most  halting-places  water  is  obtained 
from  uninyitiDg-looking  stagnant  pools.  In  fact,  the  only  streams  of 
any  im|)ortance  on  the  plateau  are  the  Saisi  and  Lucheche.  The  former 
in  the  dry  season  is  about  20  yards  wide  and  4  or  5  feet  deep,  and  in 
the  rains  is  about  200  yards  wide.  It  is  crossed  by  a  very  winding  and 
somewhat  shaky  trestle  bridge. 

The  Lucheche,  a  pleasant-looking  mountain  torrent  refreshing  to 
see  after  the  succession  of  dry  beds,  draws  its  waters  from  a  small 
lake  close  to  the  Abercorn.  Towards  the  western  end  of  the  plateau 
many  of  the  streams  lose  themselves  in  flat  swamps,  called  **  dambos  ;  " 
these  are  treeless  and  dry  in  the  hot  season,  and  are  often  of  considerable 
ai-ea,  10  square  miles  or  so,  and  are  the  principal  resort  of  game  of  all 
kinds. 

The  plateau  is  covered  with  a  thin  scrub  jangle,  with  grass  4  or 
5  feet  high  growing  between  trees  12  to  15  feet  high.  It  is  not 
isufficiently  thick  to  prevent  walking  in  any  direction.     At  the  eastern 
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end  almoBt:  eyery  tree  Ib  oovered  with  wbite  ante,  and  this,  together 
with  the  want  of  water,  has  probably  stunted  their  growth.  From 
Mpanga  to  within  a  mile  or  two  of  Mbala  (or,  as  it  is  now  called,  Aber- 
i30rn)  the  country  becomes  almoet  treeless,  and  the  sense  of  relief  on 
reaching  these  open  downs  after  the  endleas  bush  before  met  with  csan 
be  imagined. 

On  nearing  Lake  Tanganyika  the  trees  are  bigger  and  healthier 
looking,  and  are  not  attacked  in  the  same  manner  by  white  ants.  The 
real  tropical  jungle  is  only  met  with  in  patclies  on  the  Misnko  range, 
and  oocasionally  cloee  to  springs  or  where  the  water  is  not  far  below  the 


TUK  STKYEiraOS  BOAB  NEAR  SAIiji. 

enrfaee.  Just  before  the  rains  break,  the  leaves  on  all  the  trees  turn  to 
a  bright  brick  red,  brighter  than  our  autumn  tmts,  but  at  almost  the 
first  shower  resume  a  fresh  green  colour.  There  are  a  few  borassus 
palms  on  the  plateau,  and  in  the  damp  ravines  on  the  northern  slopes  of 
Ngnngnlu,  the  rafia  palm  is  common,  aud  grows  to  a  great  height. 

The  soil  of  the  plateau  is  mostly  of  a  disintegrated  granite.  Rouud 
Ikawa  there  is  a  g»x>d  deal  of  quartz  and  marble.  The  Fiaa  range  is 
of  a  sandytono  formation.  Of  gold  we  saw  no  traces  onrselvee,  but  our 
German  friends  told  ns  they  washed  for  it  in  most  streams,  and  in  many 
had  found  colour,  but  nothing  more.  Iron  ore  of  a  fairly  rich  ^iuality  is 
found  in  large  quantities  about  a  foot  helow  the  surface  of  the  swampy 
plains  at  the  northern  end  of  the  plateau.     This  the  natives  dig  up» 
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fimelt  in  small  earth  kilns,  and   cx>nvert  Into  wire,  hoeo,  spears,  and 

arrows. 

At  the  western  end  of  the  plateau  the  rains  begin  in  a  half-hearted 
way  about  the  end  of  October,  while  at  Karonga,  on  Lake  Nyasa«  they 
begin  aboy  t  a  month  later  and  last  till  about  the  end  of  April  or  the  middle 
of  May.  At  other  times,  although  absolutely  rainlesa,  there  are  occasionally 
cloudy  days.  The  rainfall  on  the  plateau  amounts  to  about  70  inches, 
and  at  Karon ga  about  50  inches.  The  maximum  temperature  at  the 
latter  place  is  about  100^  Fahr.— somewhat  highland  the  relief  on 
getting  on  to  the  plateau,  where  it  is  only  about  85^,  is  great*  The 
nights  are  always  cool  on  the  plateau,  and  during  June,  July,  and 
August,  the  traveller  in  camp  will  need  three  blanketa  over  him.  From 
Juno  to  September  a  strong  and  bitterly  cold  south-east  wind  bloTVB  day 
and  night,  giTing  rise  to  liability  to  chills,  and  making  observ^ations 
with  a  theodolite  somewhat  difficult.  As  in  other  tropical  climates, 
the  sun  should  always  be  treated  as  an  enemy,  and  a  good  pith  hat  is 
desirable. 

So  far,  the  healthiness  of  the  plateau  has  not  had  a  very  gocHl  ropn- 
tation.  The  Boundary  Commission  suffered  a  good  deal  from  ordinary 
malaria  or  fever  sores,  whilst  among  the  European  inhabitants  there 
were  several  cases  of  blaokwater  fever*  One  of  the  German  party 
had  it,  but  recovered.  Whilst  the  Commission  was  at  work,  five  "w^bite 
people  out  of  the  scanty  population  of  about  20  died,  four  of  them  from 
climatio  causes.  In  favour  of  it,  however,  it  should  be  added  that  this 
happened  to  be  a  particularly  uuhe-ilthy  season,  owing  to  the  extra- 
ordinary duration  of  the  rains ;  also  that  there  are  several  men  there 
who  have  been  six  to  seven  years  in  the  country,  and,  except  for  a  somewhat . 
anaemic  complexion,  do  not  seem  much  the  worse  for  it. 

Under  no  circumstances  should  the  traveller  sleep  on  the  grotind* 
This  was  well  exemplified  while  we  were  there.  Otir  two  K.  C.  0-*s  did 
it  for  three  days ;  at  the  end  one  had  very  bad  fever,  although  he  had 
only  been  three  weeks  in  the  country,  and  had  never  been  out  of  England 
before.  We  met  a  gentleman  at  Fort  Hill  who  had  bad  fever.  He  told 
us  that  for  three  years  in  Southern  Bhodesia  he  had  slept  on  the  ground, 
aiid  had  never  been  the  worse  for  it.  However,  he  bad  done  the  same 
on  the  plateau  for  the  previous  ten  days,  and  had  completely  brekea 
down. 

It  is  hardly  a  country  one  would  recommend  the  sportsman  to  visit 
for  shooting  purposes,  Buffalo,  owing  to  the  rinderpest,  have  almost 
disappeared  from  the  plateau,  although  round  the  Kalambo  fresh 
tracks  were  seen.  There  are  a  few  lion  and  rhino.  Eland,  roan 
antelope,  hartebeeat,  zebra,  and  small  deer  are  met  with,  but  more  down 
in  the  valleys  to  the  north  than  on  the  plateau  proper.  A  great  deal  of 
game  is  killed  by  the  natives.  They  bnild  a  high  fence  of  brushwood 
and  felled  trees,  sometimes  3  or  4  miles  long,  with  various  sorts  of  traps 
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at  inter^ak  of  about  30  yards.  The  whole  viUage  turns  out,  and  driyes 
the  game  towards  theee,  and  at  times  they  make  very  big  **  bags."  The 
worst  form  of  trap  is  the  game-pit,  which  is  6  or  7  feet  deep,  with  six 
«barp-|>ointed  stakes  in  the  middle.  These  are  carefully  covered  over 
with  a  thin  layer  of  brushwood  and  earth,  tlirough  which  the  animal 
easily  falls.  To  the  uninitiated  traveller  they  are  a  great  source  of  danger, 
as  they  are  exceedingly  cleverly  hidden,  and  are  generally  placed  in  the 
moat  oonvenient  routes  through  those  fences  and  through  the  jungle. 
One  of  our  non-commissioned  oflScers  walked  on  to  one,  and  was 
lucky  to  escape  with  only  one  spike  through  the  calf  of  his  leg,  which 
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caused  him  coti^ide]  able  trouble  for  many  months.  Of  snakes  there  are 
various  sorts,  the  worst  of  them  being  the  puff  adder,  but  they  are  not 
nearly  so  common  as  in  India.  The  matikenia,  or  jigger,  is  found  on  the 
plateau,  especially  about  Kawimbo.  This  unpleasant  insect,  somewhat 
smaller  than  a  iea,  gets  under  the  toe-nail,  and  buricB  a  little  bag  of 
eggs,  whicb,  though  easily  removed,  seta  up  an  unpleasant  irritation. 
The  natives,  espeoially  tlie  children,  suffer  considerably  from  them. 
Another  source  of  great  irritation  to  the  theodolite  observer,  but  curiously 
enough  only  ou  certain  hills,  is  a  small  fly,  which  settle*  in  dozens  on  the 
unfortunate  man;  they  run  up  his  nostrihs,  get  into  his  ears,  and,  unlike 
other  flies,  are  not  kejit  off  by  fanning ;  a  fine  veil  is  therefore  advisablo. 
The    tsetse   fly  does   not  exist  on  the  plateau.     There   have   been 
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three  horBea  in  the  neighhourhood  of  Fife  for  eome  years  now,  and  the^ 

fire  still  a  great  source  of  wonder  and  terror  to  the  native  ;   they  have 
no  name,  I  believe ^  for  the  animal,  bnt  call  it  by  the  Portuguese  name. 

One  native  name  for  Lake  Tanganyika  is  Liemba.  The  surface  of 
the  lake  is  2680  feet  above  sea-level.  The  water  of  Lake  Tanganyikft. 
unlike  that  of  Lake  Nyasa,  whioh  ie  sparkling  and  delicious  to  drink, 
is  insipid  and  tasteless.  Captain  Gibson,  of  the  Good  News^  the  small 
steamer  on  Lake  Tanganyika,  told  me  be  always  drinks  it,  but  found  it 
not  so  thirst-qnenching  as  spring  water.  Hippopotami  and  crocodiles 
abound  in  the  lake ;  the  shore  is  covered  with  shellfl  of  various  sorts, 
and  Mr.  Moore,  a  specialist  who  went  iip  there  about  two  years  ago, 
fonnd,  chiefly,  at  considerable  depths  in  Lake  Tanganyika,  a  set  of 
water-finails  unlike  anything  elsewhere,  and  which  he  could  only  com- 
pare to  certain  Jurassic  fossil  forma.  A  curious  thing  on  Lake  Nyasa, 
but  which  I  did  not  hear  of  on  Lake  Tanganyika,  is  the  nkungu  fly. 
It  is  Blightly  larger  than  a  gnat,  and  rises  in  swarms,  whioh  in  the 
difltaDce  look  like  clonde»  off  the  surface  of  the  lake.  As  they  are 
blown  over  the  land,  natives  hold  up  baskets  to  catch  them.  When 
they  have  caught  a  large  quantity,  they  mash  them  up  between  their 
hands  and  roll  them  into  balls  and  eat  them.  They  are  said  to  be  most 
deh'cate. 

Now  a  few  words  about  the  natives.  Starting  from  Lake  N; 
and  marching  west  to  Tanganyika,  the  following  tribes  are 
through  I  Nkonde,  who  are  principally  on  the  German  side  of  the 
frontier;  Namwanga,  about  equally  divided  on  each  side;  Mambire^ 
about  two-thirds  on  the  English  side ;  Urungu,  almost  entirely  on  the 
English  side.  The  Fipa  live  somewhat  north  of  the  line  between  the 
lakes,  while  a  large  and  important  tribe  called  the  Awemba  lie  some  70^ 
miles  south  of  the  Stevenson  road. 

The  boundaries  between  the  tribes  are  not  very  definite.  Villages 
of  alien  tribes  are  found  in  many  places,  and  near  the  administration 
stations  villages  of  mixed  tribes  have  sprung  up.  The  villages  are  very 
small  as  a  rule;  a  village  would  ordinarily  consist  of  30  huta,  and 
bold  less  than  100  men,  women,  and  children.  The  largest  viUages 
are  near  the  Saisi  river.  In  this  neighbourhood  there  are  one  or  two 
villages  of  200  huts  or  more,  bnt  there  is  nowhere  on  the  plateau  a 
viDage  of  1000  inhabitants. 

Since  the  arrival  of  the  white  man,  the  chiefs  in  the  administered 
country  have  lost  nearly  all  their  power.  The  tribal  organization » 
practically,  does  not  exist,  except  with  the  Awemba.  The  headman  or 
chief  of  a  village  is  nearly  powerless,  except  to  carry  ont  local  customs 
or  the  opinion  of  the  majority.  Many  villages  are  in  process  of  dis- 
integration by  the  formation  of  smaller  villages  out  in  the  huAx  by  the 
younger  people.  The  population  is  nearly  everywhere  far  smaller  than 
the  country  can  support.     This  is  parti ctilurly  due  to  the  raiding  of  the 
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Awemba,  a  practice  whicli  has  now  ceased,  but  which  went  on  as  late 
as  1895.  Internal  fighting  and  sacrifice,  though  prevalent  np  to  a  few 
years  ago,  were  not  on  a  sufficient  scale  to  materially  affect  the  popula- 
tion.  The  density  of  the  population  in  the  neighbourhood  of  Fife  is 
eight  to  the  square  mile ;  in  the  neighbourhood  of,  Mambwe,  six  to  the 
square  mile. 

Before  Earopean  occupatioD,  TiUageB  were  larger,  the  headman  exer- 
cised considerable  authority,  and  the  chief  of  a  village  was  a  despot,  but 
slightly  controlled  by  public  opinion.  The  Mambwe  and  Namwanga 
tribes  separated  from  the  saiue  stock  about  eighty  years  ago.     Even  at 
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that  date  the  rigidity  of  the  tribal  organization  depended  on  the  personal 
ability  of  the  dominant  chief.  Internal  fighting  was  not  nnooromon. 
The  paramount  chief  would  put  bis  sons  or  influential  men,  called 
"  capitaoB,"  in  charge  of  important  villages,  and  the  brothers  would 
not  infrequently  fight  amongst  themselves.  The  internal  troubles  were 
varied  by  raids  from  the  Awemba.  In  a  few  cases  the  latter  were 
beaten  off,  but  usually  the  terror  of  their  name  was  sufficient  to  send 
all  the  villagers  flying  into  the  btish  at  the  news  of  their  approach. 
It  is  not  uncommon  to  Eee  even  now  on  the  plateau  men  who  have 
been  mutilated  by  the  Awemba,  with  bands,  toes,  nose,  ears,  lips,  etc., 
cut  off;  this  was  done  mainly  to  keep  up  their  reputation.     Mutilation 
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was  a  oomtnon  piinishmBut  amongst  all  the  tribes,  but  European  inier- 
ventioti  has  put  a  stop  to  this  ;  but  in  districts  governed  bj  native  law, 
death  is  still  the  puniahment  for  disobedience  of  the  orders  of  their 
chief,  bat  is  not  Inflicted  without  the  sanction  of  the  collector. 

It   is  interesting  to  record  that  last  Noyember  a  serious    attempt 
was   made    to    settle    the   Aweraba  country.      About  six  months  ago 
(September,  1898),  Mwamga,  the  most  important  Awemba  chief,  died. 
Mwamga's  village  is  about  long.  32"^  E.,  and  some  70  miles    south  of 
the  Stevenson  road.     His  death  was,  according  to  custom,  kept  secret  | 
from  his  people  by  his  wives  and  headmen,  and  whilst  his  body  ^raa 
rotting  in  the  hut  the  report  was  spread  that  he  was  ili     The   idea 
appears  to  be  to  give  the  spirit  time  to  seek  some  other  habitatiozi. 
The  secret  eventually  leaked  out,  and  in  the  ordinary  course  of  events 
there  would  have  been  a  sacrifice  on  a  large  scale,  and  the  ohiefs'  wivee 
and  many  of  his  people  would  have  been  buried  alive  in  the  pit  wliere 
he  was  laid.     The  news  came  to  the  ears  of  llr,  C.  McKinnon,  collector 
at   Ikawa   and    Bishop   Dupont   of  the    French    Algerian   Mission    at 
Kayambe;    independently,   from    different   parta  of  the   plateau,    the 
collector  and  the  bishop  hurried  down  to  Mwamga's  to  see  if  the  oppor- 
tunity could  be  taken  of  occupying  this  part  of  the  Awemba  country. 
The  people^  who  did  not  seem  to  have  been  anxious  to  be  sacrificed, 
welcomed  them  gladly ;  and  the  bishop  by  buying  the  interest  of  the 
minor  chiefs,  and  the  collector  by  a  small  display  of  force  and  authority, 
establijahed  themselves  in  Mwamga*s,  and  an  administration  station  is 
now   being  built,  to  the  general  satisfaction  of  every  one  conoemed. 
Mr*  McKinnon  and   Mgr.  Dufwut  deserve  the  greatest  credit  for  the 
way  in  which  they  seized  the  opportunity. 

All  the  tribes  mentioned,  except  the  Nkonde,  apjiear  to  have  the 
«ame  general  religious  belief.  They  have  all  the  belief  in  an  over- 
ruling god,  spirit,  or  general  providence,  for  whom  their  name  is 
**  Leza."  In  addition  to  this,  there  is  the  following  form  of  anoeetor 
worship,  or  rather  relation  worship.  When  any  member  of  a  family 
dies,  the  relations  build  a  miniature  hut  near  their  dwelliog  for  the 
dead  man's  spirit  to  live  in.  The  hut  would  be  about  3  feet  high  and 
2  feet  square.  In  this  he  hangs  a  rag  of  cloth  about  15  inches  long  and 
6  inches  broad;  this  is  for  the  spirit's  clothing.  He  also  places  in  the 
hnt  millet  and  beer  (pombe)  for  food.  The  spirit  is  assumed  to  be  so 
thin  and  unsubstantial  that  the  aooommodation  and  clothing  are  more 
than  enough  for  it,  so  that  one  hut  will  do  for  a  man's  father  and  all  the 
rest  of  his  relations.  These  hute  may  be  in  or  outside  the  village,  and 
when  a  villager  is  in  trouble,  he  wiU  visit  the  hut  and  pray  to  his  dead 
relations  for  help. 

With  the  chiefs  the  arrangements  are  a  little  more  formal.  The 
praying-place  is  then  neually  on  the  top  of  a  hill  near  the  village,  and 
Ihe  dead  chiefe  are  in  the  position  of  protectors  of  the  whole  village* 
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In  times  of  drougbt,  prayers  would  he  offered  by  tbe  few  old  men  of  the 
village^  the  villagers  having  assembled  and  looking  on  at  the  ceremony, 
the  chief  of  the  village  having  no  special  function  himself  nnlesB  he  ib 
an  old  man.  The  idea  is  mainly  that  of  the  contintiity  of  the  spirit 
before  and  after  death,  and  that  those  who  have  known  the  old  chiefs 
have  more  influence  with  their  spirits  than  those  who  have  not.  By  a 
modification  of  these  ideas,  the  Fipa  tribe  believe  that  their  chiefs  become 
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snakes  after  dying,  and  the  Fipa  people  worship  any  snakes  they  meet. 
The  Mamhwe  people  are  acquiring  a  belief  that  their  chiefs  become 
lions,  but  this  idea  seems  to  be  comparatively  new,  and  is,  anyway,  less 
than  eighty  years  old.  An  old  man  at  Karonga,  in  particular,  has  a  great 
reputation  for  working  miracles.  His  first  snooess  was  about  six  or  seven 
years  ago,  when  the  locusts  were  bringiDg  famine  on  the  country.  He 
retired  to  the  Viranli  hill  to  pray,  and  afterwards  distributed  some 
powder  amongst  the  natives,  with  instructions  to  mix  it  with  water  and 
.  to  sprinkle  it  over  their  fields.     The  result  was  perfect*     The  locust  died 
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in  tfaousanda,  probably  really  from  some  disease,  and   in  a    few  days 

entirely  dmppeared^nor  have  tbey  reappeared  io  great  quantities  ainoe. 

His  8€Cijnd  miracle  was  about  two  years  ago,  when  the  Domira  ran 
ashore*  For  0ve  days  no  human  effiDrts  would  float  her.  He  then  asked 
if  he  might  try,  and,  as  he  could  do  no  harm,  he  waa  allowed  to.  He 
bronght  on  board  a  white  hen,  and,  after  offering  up  a  fe\ir  praje(r#, 
threw  her  into  the  water.  Next  morning  the  ship  was  floated  ^vrithont 
the  least  trouble.  Till  this  day  the  wind  had  bean  strong  off  the  lake, 
but  suddenly  shifted  to  the  opposite  direction,  which  may  have  had 
something  to  do  with  it. 

Their  ideas  are  considerably  more  advanced  than  those  of  the  West 
Coast  of  Africa  generally.  There  are  no  jii-j»i  houses  on  the  plateau,  no 
juju  ceremonies,  no  priests  nor  medicine-men.  There  Js,  hcwrever,  a 
very  general  belief  in  witchcraft;  it  is  private  witchcraft  worked  hy 
unofficial  wizards,  and  the  bewitched  are  treated  with  suspicioD,  and 
turned  out  of  the  village  to  explain  their  misfortunes  elsewhere. 

The  negro  is  impulsive,  sensual,  emotional,  swajed  by  personal 
influence,  careless,  and  improvident.  If  kindly  treated,  he  is  grateful 
and  trustworthy.  Stealing,  except  amongst  those  who  have  been  long 
ia  touch  with  civilization,  is  unoommon.  Whether  from  a  natural  pro- 
pensity or  some  higher  motive,  they  are  extraordinarily  unselfish.  Give 
a  man,  say,  half  a  tin  of  potted  meat  or  a  piece  of  chocolate,  however 
small,  he  will  share  it  with  his  companions. 

The  natives  carry  from  45  to  5b  ll)S.  on  the  head.  In  a  march  of  14 
miles,  they  will  do  their  2^  to  2|  miles  an  hour.  They  suffer  consider- 
ably from  ill-health  if  moved  from  their  district*  We  took  some  carriers 
drawn  from  the  south  of  the  plateau,  down  Into  the  Songwe  valley. 
In  a  week,  twenty  or  thirty  of  the  hundred  carriers  appeared  in  the 
morning  with  a  string  tied  round  their  heads,  tu  denote  that  they  were*  I 
too  sick  for  work.  One  day  some  of  the  carriers  cam©  round  to  ask  for 
the  loan  of  our  picks  to  bnry  a  companion  who  was  dead.  Their  requeat 
waa  naturally  granted,  but  shortly  afterwards  one  of  us  walked  round  to 
look  at  him»  and  on  removing  the  dirty  piece  of  cloth  which  covered  the 
body,  found  him  alive,  and  thus  ouly  jtist  saved  him  being  hurried  into 
his  grave*  Ho  died,  however,  the  next  day.  As  soon  as  a  native  gets 
sick,  he  loses  heart,  and  makes  no  fight  for  life.  They  have,  however^, 
great  faith  in  P]uropean  medicines,  and  I  remember  a  chief  being  cured 
of  an  ague  cold,  etc.,  in  three  hours  by  a  mixture  of  vermouth,  whisky 
and  quinine. 

Almost  all  the  natives  go  about  armed  with  a  short,  nasty-looking 
spear*     Some  of  them  have  guns^  and  a  few  still  carry  bows  and  arrows^ 

Some  of  their  customs  are  curious,  A  ntitive  hardly  ever  passes  a 
European  without  a  *'  Morning  foti,"  and  at  the  same  time  slapping  bia 
thigh  and  bringing  his  hand  up  to  the  wide  of  his  liead.  On  meeting  their 
chief,  they  go  down  on  their  koeos  and  bend  their  bodies  unlil  their  faeada 
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almost  touch  the  ground^  at  the  same  time  clapping  their  hands  softly, 
A  commoner,  when  hatidiDg  his  chief  anything,  goes  down  on  his  knees. 
Sometimes  a  native,  when  addressing  a  superior,  hoys  his  hand 
before  his  mouth ;  this  custom  comes,  I  believe,  from  further  south,  in 
Mfiezeni^s  country. 

At  the  bottom  of  many  steep  hills  small  piles  of  stones  are  seen. 
Our  interpreter  told  us  that  the  carriers  regard  these  as  **  lucky  "  hills. 
Before  ascending  with  their  loads,  they  pick  up  a  stone,  spit  on  it,  and, 
after  having  rubbed  the  calves  of  their  legs  with  it,  place  it  on  the  pile. 
This,  he  told  us,  was  to  make  their  legs  light;  but  he  added,  "It  does 
not  really  do  so,  sir  !  " 
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The  native  is  very  musicaL  Their  gamut  is  the  same  as  ours. 
While  a  gang  is  at  work,  one  man  invariably  sings  a  very  pretty  chant, 
the  rest  joiniDg  in  the  chorus,  and  now  and  then  a  man  takes  a  part 
quite  nicely. 

On  our  march  down,  at  Mam b we,  we  held  some  athletic  sports,  and 
all  the  neighbouring  villages  turned  out  to  see  the  fun.  At  first  they 
hung  back  like  children,  but  at  the  sight  of  the  prizes  of  bits  of  calico, 
beads,  and  more  especially  of  pieces  of  soap  being  distribnted,  the  people 
thawed,  and  men,  women,  and  children  entered  by  dozens  for  the  varioua 
events*     Even  a  heavy  thunders  to rm  did  not  damp  their  ardour.     During 
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the  interral  caused  by  the  Btorm  the  fair  sex  were  entertained  hy  light 
refreshments,  which  consisted  of  en  gar  done  up  in  bits  of  paper.  In  the 
tng-of-war,  the  Awemba  had  a  iine-lookiog  team,  but  their  leader,  before 
oommencing,  came  up  and  apologized  for  only  having  such  a  poor  lot  to 
represent  them.     I  am  glad  to  say  they  won  easily. 

A  subject  of  interest  to  every  one  is  the  missions  and  their  irork  ; 
80  a  few  words  on  the  mission  stations  that  we  came  acrosB  may  not  be 
out  of  place. 

At  Karonga,  the  LivlngBtonia  Mission  have  bu il t  a  bigdotible -storied 
residence,  with  a  dispensing-room  and  surgery.  Besides  this,  they  hare 
a  brick  school  and  chapeh  Mwenzo,  5  miles  out  of  Fife,  is  another 
bran  oh  of  the  same  mission,  and  consists  of  a  homely  brick  house, 
oooTjpied,  while  we  were  there,  by  Mr.  and  Mra.  McCallum  and  tbeir 
child.  The  work  here  is  purely  industrial,  and  the  buys  are  taught 
carpentry,  gardening,  and  bricklaying. 

Kawirabe,  25  miles  from  Tanganyika^  is  a  station  belonging  to  the 
London  Missionary  Sociotj%  This  conaiata  of  three  brick  dwelling- 
houses,  occupied  by  two  lay  missionaries  (one  of  whom,  Mr.  May,  had 
his  wife  there  with  him),  a  large  ehurch,  and  workshop.  Here,  as 
before,  the  natives  are  taught  carpentry,  brickwork,  and  smith's  work, 
and  very  good  is  the  work  they  turn  out.  Besides  this,  the  ground 
round  the  mission  is  cultivated  with  all  sorts  of  Eoglisli  vegetables  and 
atra wherries ;  also  wheat  is  grown  and  ground  by  the  mit^sioD  aud  sold  to 
the  officials  on  the  plateau.  A  large  village  has  sprung  up  round  the 
mission  on  their  property.  Any  man  is  allowed  to  build  a  hut  there, 
provided  he  complies  with  certain  rules,  one  of  them  being  that  he 
and  his  family  must  attend  church  on  Sunday.  Mr.  and  Mrs.  May 
and  Mr.  Robertson  deserve  the  greatest  credit  for  the  splendid  way  they 
work,  and  the  influence  for  good  they  have  gained  over  the  native. 

Besides  these  there  is  a  large  Boman  Catholic  Mission  at  Kayambe, 
30  miles  south  of  the  road.  It  is  a  branch  of  the  French  Algerian 
Mission,  and  the  fathers,  locally  known  as  White  Fathers,  are  three  or 
four  in  number,  assisted  by  some  aistera  of  mercy  and  lay  hrotherF. 

Very  rightly,  all  these  missiona  pay  great  attention  to  induatrial 
work,  and  the  effect  of  this  can  hardly  be  overrated,  I  think  that  it  is 
recognized  by  them  all  that  it  is  impoasible  to  catch  a  native  and  turn 
him  into  a  Christian,  The  first  thing  is  to  raise  their  status  and  to 
develop  their  minds.  The  native  has  thoroughly  recognized  that 
education  and  speaking  of  English  ia  the  best  road  to  opulence,  and 
Mr.  McAlpin,  of  the  Livingstonia  Mission  at  Bandiiwe,  told  us  that  in 
consequence  of  this,  in  the  school  there,  and  in  the  branches  within 
the  radius  of  20  miles,  the  daily  attendance  was  6000  a  day.  This 
mission  has  an  excellent  system,  namely,  of  enforcing  the  small  pay- 
ment of  threepence  per  child  for  a  session  of  three  mouths;  this,  it  is 
found,  secures  a  regular  attendance,  owing  to  a  feeling  not  altogether 
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extinct  among  ourseWes,  of  **]iaviD^*  onr  money's  worth/*  and  oonse- 
^juentlj  it  gives  the  teaoherg  a  miicli  greater  hold  over  the  pupils  than 
if  the  teaching  were  given  gratis.  Time  will  not  allow  me  to  go 
much  further  into  the  subject  of  missions,  hut  before  leaving  it  one 
ihould  mention  the  rock  on  which  all  misBions  split,  and  that  is  the 
wife  question.  If  a  native  can  afford  the  initial  outlay,  he  will  naturally 
keep  three  or  four  wives ;  and  thej  till  his  field,  tend  the  cattle,  and 
look  after  his  comforts,  and  are  hie  willing  slaves.  It  is  generally  taken 
by  the  native  that  monogamy  is  a  tenet  of  Christianity,  and  the  missions 
hardly  allow  aufficiently  that  it  is  not  so  much  this  as  the  necessary 
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foundation  of  civilization,  and  that  it  cannot  ha  insisted  on  before  several 
generations  have  pasHod  through  the  schools.  At  present^  after  the  birth 
of  a  child,  the  man  and  his  wife  are  temporarily  and  amicably  divorced 
for  three  years.  This  strict  and  ancient  custom  cannot  he  swept  away 
in  a  year  or  two.  The  chief  interpreter  to  the  CommiBsion,  a  man  of 
cons  id  e  ruble  ability,  speaking  English  wellj  and  once  a  pillar  of  the 
Church,  has  now  relapsed  to  seven  wives. 

Now  a  few  words  as  to  the  methods  employed  hy  Captain  Close  in 
fixing  the  initial  longitude,  and  in  carrying  out  the  tri angulation  across 
the  plateau. 

At  the  time  of  the  assembly  of  the  joint  oommiseion,  the  Transcon- 
tinental Telegraph  Line  had  reached  a  point  near  Ntata  hay,  about  Mr* 
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miles  by  water  south  of  Karooga,  on  the  west  ahore  of  Lake  Nyasa.  The 
end  of  the  wire  was  about  2  miles  iQland,  and  there  the  officials  of  the 
telegraph  coDstractiou  built  a  small  camp  of  grasa  huts  for  the  use  of 
the  Commission.  The  BritiBh  instruments  were  detaiued  by  a  breakdown 
of  a  steamer  on  the  Zambezi,  but  Captaia  Herrmann  very  kindly  allowed 
the  use  of  the  German  iDstniments.  Dr.  Kohlachutter  was  the  Grerman 
representative,  and  to  him  was  due  the  refinement  of  the  reeuU.  The 
method  used  for  determining  the  local  time  (after  some  approximate 
^observations  had  been  made)  was  that  of  equal  altitudes  of  difTerent 
stars. 

The  loDgitude  party  arrived  at  the  camp  on  the  22nd  of  June,  and 
on  the  evening  of  the  ^3rd  we  had  the  satisfaction  of  receiving  two 
complete  sets  of  signals  from  the  Cape  Observatory;  and  of  eeDding  one 
sdt,  which  was  the  authorizated  programme.  The  signals  came  over 
about  1900  miles  of  wire,  and  the  retardation  was  calculated  to  be 
slightly  under  the  tenth  of  a  seooDd. 

The  24th  was  cloudy,  so  observations  for  a  time  could  not  be  taken ; 
on  the  25th  there  was  a  fault  on  the  line  near  us ;  the  26th  waa 
Sunday ;  on  the  27th  there  was  a  storm  at  Salisbury,  so  that  the  wirea 
could  not  work;  on  the  28th  there  was  a  storm  between  Salisbury  and 
the  Cape;  on  the  29th  there  was  a  fault  near  us;  but  on  the  30th,  after 
a  week^s  patience,  we  sent  and  received  excellent  sets  of  signals,  and. 
the  same  again  next  night  on  July  1.  The  determination  was  noi 
sufficiently  exact.  The  longitude  of  this  point,  at  which  a  pillar  has 
been  built,  and  which  is  in  the  middle  of  the  telegraph  clearing,  is 
2h,  17m.  7*6s,  E.  of  Greenwich,  and  that  of  the  shore  of  Nkata  bay 
is  2h.  17m.  126,  E.  The  latter  was  deduced  by  a  traverse.  The 
longitude  of  the  telegraph  camp  is  not  likely  to  be  more  than  about 
one-twentieth  of  a  second  in  error ;  it  would,  therefore,  be  desirable  to 
treat  this  in  future  as  the  fixed  point  of  this  part  of  Africa.  The 
position  given  on  the  map  of  Lake  Nyasa  in  the  Gvographical  Journal 
for  December,  1898,  which  was  compiled  from  observations  of  Lieuts. 
E.  L.  Khotides  and  W.  B,  Phillips,  itxjt.,  agrees  as  nearly  as  the  scale 
can  show  with  this  value.  This  would  indicate  that  the  received  longi- 
tude of  Blantyre,  which  depends  oa  a  very  large  number  of  lunar 
distances  observed  by  Mr,  O'Xcill  in  1884,  is  t»ati8f*ictory,  and  until 
now  all  the  longitudes  of  B.  C.  Afiica  have  depended  on  this.  But,  of 
course,  too  much  reliance  mu^t  not  be  placed  on  an  inference  of  this 
sort.  The  determinunon  could  not  have  lieen  made  except  for  the 
assistance  of  Mr.  Kbodee,  and  the  Transcontinental  Telegraph  Coj*»pany, 
of  Dr.  Gill,  H.M.  Astronomer,  Cupe  Town,  and  Mr.  French,  Posrmaster- 
General ;  and  we  arc  much  indebted  to  Mr,  Broadbrtdge,  at  Blantyre, 
and  all  the  gentlemen  who  assisted  along  the  line. 

For  the  triiingnlation,  a  base  about  2  miles  long  was  meaaurad  eloBa] 
«to  Karon ga.     The  fir^t  extension  was  to  two  small  hills  G  miles  apait 
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on  whioh  beaoons  were  built.  From  there  it  was  poestble  to  find  the 
position  of  several  hille,  such  as  Nyandu,  Lukomo,  Virauli.  We  then 
marched  on  to  Kamanura,  but  fotmd  that  a  high  bill  ealle<i  Makongwa 
prevented  ub  locating  our  position.  We  therefore  went  to  Chiaitu 
hill,  and  there  employed  a  method  which  some  of  yon  may  know,  but 
for  those  of  yon  who  do  not  I  will  say  a  few  words  about.  From 
Chisitu  we  saw  three  hills— Yiranli,  Lnkomo,  and  Nyandu — whose 
latitude  and  longitude  and  mutual  azimuths  had  been  before  determined. 
From  one  unknown  position  by  observinj^  tn  three  known  ones  we 
could  have  interpolated  our  position,  but  this  would  not  have  given 
a  check.  So  at  ChiBitu  an  azimuth  was  observed  by  the  sun.  Then^ 
knowing  the  azimnth  Yirauli-Lukomo  and  reverse  calculated  azimuth 
YirauH-Chisitu,  the  angle  at  Yirauli  was  known ;  in  the  same  way  the 
angle  at  Ltikomo  was  founds  and  the  angle  at  OhiBitu,  between  Viranli 
and  Lukomo,  was  observed. 

Taking  the  other  triangle,  Yirauli-Kyandu-Chisitu,  and  treating  it 
similarly,  provided  a  check  to  the  length  Yirauli-Cbiisitn,  One  other 
Talue  was  obtained,  and  the  three  values  were  within  80  feet,  which,  in 
20  miles  for  recon  Dai  seance  such  as  we  were  doitjg,  was  quite  good  enough. 
This  method  was  employed  several  times,  and  much  delay  saved. 

The  triangtilation  plate  (p.  579)  shows  the  extension.  There  was  some 
little  difficulty  in  firing  Liriche,  owing  to  the  heavy  haze  due  to  the  hush 
fires.  This  haze  and  clouds  delayed  the  German  party,  who  were  carrj'- 
ing  on  a  separate  triangnlation  up  the  Songwe  valley,  some  three  weeks. 

At  Yimha,  with  Liriche  and  Rnwenya  as  fixed  points,  a  firesh  start 
was  made  and  a  new  base  measured,  and  the  triangiilatiun  carried  on  hy 
the  hills  on  the  crest  of  the  plateau.  Beyond  Fife  some  little  difficulty 
was  met  with»  owing  to  the  want  of  ilefined  hilltops. 

At  Fife  we  were  joined  by  the  Wahid  Ali  Khan,  who  had  been  sent 
on  aheatl  to  commence  the  plane-tabling,  and  whose  careful  and  accurate 
work  was  a  great  assistance.  At  Ikawa  we  met  Mr*  Wallace,  who  very 
kindly  allowed  ns  to  copy  his  maps.  We  found  them  wonderfully 
accurate,  and  they  were  of  great  assistance  to  us  in  selecting  hilla  for 
trigonometrical  stations. 

Another  method  to  which  I  would  draw  attention  is  a  method  of 
plane-tabling  when  in  advance  of  the  main  triangnlation.  Working  at 
a  small  scale  of  1  :  250,000,  or  nearly  4  miles  to  an  inch,  as  we  did,  the 
intersections  on  the  plane-table  were  sometimes  very  acute.  With  a 
small  theodolite  two  angles  of  the  triangle  were  observed,  and  the 
lengths  of  the  sides  calculated,  and  these  lengths  plotted  on  the  rays  taken 
on  the  plane-table.  The  mean  position  between  these  two  points  so  found 
was  taken  as  the  required  point.  Compasses,  except  for  rough  traverses 
of  paths,  were  of  little  or  no  use.  The  variation  was  found  to  be  alx»ut 
12i°  W.  On  some  hills,  hearings  taken  from  points  a  few  yardn 
apart  were  found  to  vary  by  5^  and  more.     This  was  probably  due  to 
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the  iron  in  the  soil,  and  other  unknown  local  aHraotions.  We  found  the 
position  of  a  point  on  the  shore  of  Lake  Tanganyika,  at  Kitnta,  to  be 
lat  S.  9""  2V  ll^  long.  B.  82''  59^  27".  The  triangolation  work 
waa  commenced  on  July  11  at  Earonga,  and  finished  at  Tangan- 
yika on  October  20.  We  were  mnch  helped  in  the  general  carrying  oat 
of  the  work  by  the  officiala  of  the  B.S.  A.  Gompany,  eepecially  by  Meana. 
O.  McKinnon,  Andrew,  and  John  Law. 

Tlie  time  for  rongh  and  ready  work  in  Africa  has  now  g^one  by,  and 
with  the  fiMsilities  offered  by  this  Society  for  learning  triangalation  and 
anffici^nt  astronomy  to  adopt  the  above  methods,  tiayellers  should  be 
able,  without  much  loss  of  time  or  trouble,  to  cany  out  work  of  an 
accurate  description. 

List  of  Latitudes  and  Longitudes  and  Heights  or  TBiaoNOMsraioAi. 
Stations,  Ntasa-Tanoanyika  Boundabt. 


NameofauiUoo. 

LaUtads 
S. 

,^^ 

H«lgbt                     ^ 
alxrre             Semaikau 
M.S.L.             «™««. 

o      #      #» 

O         »        w 

} 

LakeNyaM 

— 



1700  !  Sarfiaoe  of  lake. 

Kambwe  lagoon 

9  54  0*5 

33  56    4-5 

^"^ 

ViiwiU  hiU 

9  55  18 

88  45  14 

8718 

Lnkomo  hill           

10    1  2i 

88  89    5 

6046 

Nyando,  north        

10    8  35 

88  88  54 

6506 

Nyando,  oentie      

10    4  24 

83  88  41 

— 

Nrandn,  touth        

Ohiaita  hill,  east  knob      ... 

10    4  50 

88  88  51 

— 

9  52  40 

83  27  56 

6728 

Kamannra  hill        

949  87 

83  30    6 

4712 

Namitawa  peak      

9  54  56 

83  22  51 

7239 

Inyala,  north  hill 

9  89  46 

33  10  50 

5541 

NyembohiU 

9  88  12 

3H    3    5 

4971  1 

Lirichehill 

9  23  58 

33    8  24 

6978  ! 

Wanda  hill,  west  rock 

9  43    2 

33  25  26 

6176 

Ruwenyahill          

9  29  45 

33    2  45 

6438 

Vimba  hill  (Gongo) 

9  20  34 

32  59  45 

5090    ; 

KaaoDgwa 

9  20  49 

32  53    6 

5666  , 

Londa  peak 

9  34  53 

32  39  40 

—     1 

ChipandebiU          

9  10  52 

32  38  13 

5565  1 

Ngnnguln  hill        

9  24    4 

32  57  37 

6507 

Ngambahill            

9    7  22 

32  51  38 

6270  1 

Tombogolo  hill       

Kazombohill          

9    0    0 

32  30  20 

5869  1 

8  59  25 

32  22  26 

5634 

Dondonduhill        

9    3  57 

32    8  31 

5509 

Ikomba  beaoon        

9    8    8 

32  15  58 

4817 

Mweoyehill            

\i    7  11 

82    8    7 

5131 

Mambwe  tree          

9    4  18 

32     1  46 

5711  ' 

MakosihiU 

8  52  54 

81  50  35 

5801 

Chenjehill 

8  54  37 

31  55  57 

5470  , 

Ningahill 

8  51  16 

32    2  23 

5698  ! 

Saisi  crossing          

8  55  46 

31  43  56 

5153 

SuDzu  hill 

9    2  50 

31  30  38 

6889 

Fisa  beaoon 

8  53  43 

31  33  58 

6296 

Liambahill 

8  51  30 

31  33  10 

6336 

Lwazu  hill 

8  42  13 

31  24  20 

6067 

Sunsu  pyramid        

8  30    1 

31  28  50 

7393 

Ohambanenje  hill ' 

8  46  54 

31  10  42 

8802 

Pillar  on  shore    of   Lake 
Tanganyika  at  Kituta     , 

8  45  48 

31  10  56 

2680 
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In  conolusion,  let  me  Bay  that  on  return  to  England  many  people 
seemed  to  think  we  liad  been  through  many  hardships  and  risks.  As 
far  as  the  inhahitanta  are  ooncerned,  there  is  no  more  difficulty  than 
there  is  here.  One  day,  while  encamped  close  to  the  road  beyond  Fife, 
our  hoy  put  his  head  into  the  tent  and  muttered  the  magio  word 
"Donna."  This  turned  out  to  be  Miss  Caddick,  who  was  travelling 
up  to  Tanganyika  for  pleaBure,  This  she  gucoessfully  did  without  any 
more  serious  adventure  than  an  interview  with  a  surly  chief,  who 
would  not  supply  carriers.     He  came  off  second  best 


IL 

By  L.  A.  WALLACE. 
My  travels  in  Central  Africa  were  undertaken  more  for  the  sake  of  sport 
than  for  the  exploration  of  the  country,  and  in  the  fitting  out  of  my 
expedition,  the  question  of  my  battery  was  of  more  interest  to  me  than 
what  instruments  I  should  take  for  survey  or  Bcientific  purposcB.  Never- 
theless, 1  included  in  my  outfit  a  sextant,  watches,  compasses,  barometerB, 
and  thermometers,  and  all  Buch  instruments  as  I  knew  I  Bhouhl  need 
for  the  purpose  of  mapping  astronomically,  and  by  routes  and  bearings, 
all  the  country  I  might  pass  through.  I  also  took  an  S-inch  theodolite, 
which  I  used  for  the  purpose  of  determining  absolute  longitudes  by  raoon 
culminations  and  oocultations  of  stare.  The  absolute  longitude  of  Aber- 
com,  which  was  the  point  of  departure  for  aU  my  expeditions,  has, 
however,  since  I  left  there,  been  fixed  accurately  by  the  Anglo- German 
Boundary  Commission,  and  the  longitude  which  I  assumed  for  it  from 
my  observations  will  probably  have  to  be  slightly  altered. 

In  July,  1896,  I  arrived,  by  Lake  Nyasa  and  the  Stevenson  road, 
at  the  British  South  Africa  Company's  Station,  Abercorn,  14  miles 
south  of  Lake  Tanganyika,  and  on  the  high  plateau  2800  feet  above  it. 
Here,  through  the  kindness  of  Mr,  Marshall,  the  collector,  I  was  enabled 
to  get  a  house  built»  in  which  I  could  spend  the  rainy  months  of  the 
year,  and  from  which  I  could  start  at  the  beginning  of  each  dry  season 
on  any  expedition  I  might  wish  to  make.  One  season  I  shot  near  Lake 
MwedTU  and  on  the  Mweru  marsh,  another  season  around  Lake  Rukwa, 
and  during  a  part  of  the  third  on  the  river  Chambezi.  In  the  rainy 
seasons,  I  made  many  smaller  expeditions  in  the  country  round  Aber- 
corn, surveying  and  taking  observations  from  time  to  time. 

The  Tanganyika  plateau,  which  is  almoBt  entirely  included  in 
British  territory,  has  been  often  described.  Close  to  the  Anglo-Grerman 
boundary  it  ends  abruptly  in  a  steep  fall,  called  Chingamba  by  the 
natives,  of  from  2000  to  3000  feet  to  the  river  Song  we  and  the  Kukwa 
plain  in  German  territory.  It  fells  very  slowly  towards  the  south,  and 
in  that  direction  keeps  at  an  altitude  of  between  4000  and  5000  feet  for 
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200  to  300  miles.    The  Stevenson  road,  which  connects  Ijakes   Nj 
and  Tanganyika,  and  which  for  the  great<>r  part  of  its  length  is  over^ 
5000  feet  abovp  the  sea,  with  points  where  it  reachos  60OO   feet,  rtins- ' 
along  the  northern  end  of  the  plateau.   Near  it  some  of  the  bigheet  hills 
attain  the  altitude  of  very  little,  if  anything,  short  of  THOO  feet,  aii<l  form 
part  of  the  watershed  between  the  Atlantic  and  the  Indian  ocean.      The 
streams  which  €aw  down  the  Loangwa  and  Lake  Nyasa  run  into  the-j 
Zambezi,  and  thofr*e  which  flow  down  the  Chambezi  and  Tanganyika  into-l 
the  Congo,     This  watershed  continnes  northwards  as  a  still  high  ridge, 
which  in  some  places  becomes  a  range  of  mountains,  past  the  east  and  t 
north  of  Tanganyika,  and  joins  to  that  other  high  plateiui  which  coutainii-| 
the  Victoria  and  Albert  Njanzos  and  the  Eiiwen/tiri  nionnfains,  i^ho^e ' 
waters  go  down  the  Congo  and  the  Nile. 

The  tribes  inhabiting  that  part  of  tliis  plateau  which  I  visite<i  are  the 
Atawa,  between  Lake  Mweru  and  Tanganyika;  then  «onth  of  Taogaujika^ 
the  Alungn ;  and  further  eastward  of  them,  the  Amauihwe  an*l  the  Aina- 
mwanga.   North  of  these,  between  Tanganyika  and  Itukwa,  are  tlie  Afipa  ; 
and  south  of  all  is  the  dominating  tribe  fy(  the  country,  the  Ayemba,  as 
the  A  mam  b  we  call  them,  or  the  Babemba,  as  they  call    themselvea. 
There  are  also  two  large  Arab  settlements,  out?  at  the  mouth  of  the  river 
Luvu,  on  Tanganyika,  and  one  near  the  Mwern  marsh,  amoDgst  the  | 
Atawa.     The  most  cEksterly  of  these  tribes,  the  Ainamwanga,  and  the 
Ayemba  south    of   them,   extend    nearly   to   the    watershed  'between 
the  rivers  Loangwa  and  Chambezi,     The  St'ottish  Free  (liurch  Missions 
have  for  some  years  had  stations  in  the  country  further  east  and  nearer 
Nyasa. 

The  Ainamwanga  and  the  Babembiii  are  each  under  the  rule  of  one 
supreme  chief,  and  the  Afipa  are  split  into  two  sectimis;  but  amongst  the 
Amambwe,  the  Ahmgn,  and  the  Atawa,  there  are  almost  as  many  chiefs 
as  villagea.  The  Atawa  were  being  broken  by  the  Arabn  when  Li\nDg- 
stone  was  near  Mweru  in  1867,  but  the  Alungu  and  Amambwe  had  been 
split  up  long  before,  and  in  their  weakened  state  were  an  easy  prey  to 
the  woU-organized  Babemba,  who  coneidered  them  their  subjects^  and 
raided  amongst  them  yearly  for  their  tribute  of  corn  and  cattle, 
and  for  men,  women,  an<l  cbihlrrn  to  be  soLL  as  slaves  to  tlie  Arah 
dealers. 

It  is  among  these  weak  and  shattered  tribes  that  the  white  man  haa 
been  able  to  settle.  He  lias  been,  in  fact,  welco^ied  for  the  stike  of  the 
protection  the  natives  hoped  he  would  give  them  against  their  enemiea. 
Certaitdy  his  presence  has  been  a  protcHition  to  them,  but  it  is  certain, 
also,  that  but  for  their  protect! tm  of  him  he  oould  not  have  settitd  on 
the  plateau  at  tJL  except  at  least  with  a  considenible  show  of  f^jrce.  He 
has  not  been  nlluwed  to  bnthl  in  Lohemba,  and  the  few  white  men  who 
liave  been  in  that  country  have  never  been  permitted  to  stay  there  more 
than  a  few  days.    The  liabemba  iiow,  however,  are  rapidly  breaking  up 
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themselves,  and  probably  witlioiu  any  i*r  with  very  little  opposition  the 
wkite  men  will  settle  soon  aDioiigst  them. 

Until  quite  lately,  any  white  man  settling  down  oa  the  Tanganyika 
platc4iu  would  be  certain  to  find,  in  a  short  time,  a  number  of  nativefi 
who  with  their  families  wished  to  bnihl  a  village  near  or  round  him, 
and  his  house  and  their  hute  would  be  built  within  the  same  enclosure, 
and  in  such  proximity  as  his  taster  might  decide  or  his  oarelessnesfi 
allow.  These  families  would  consbt  of  people  who  conld  not  agree  with 
their  own  ehief,  a  rather  large  peroentago  of  wastrels,  and  refugees  from 
other  tribes,  all  of  whom  would  settle  with  him  for  the  sake  of  his  i>ro- 
tection.  On  the  other  hand,  he  woald  he  glad  to  receive  them  for  the 
sake  of  the  labour  he  would  be  sure  to  need.  They,  with  the  men  he 
may  have  brought  into  the  country  with  him,  would  become  his  i>enple, 
and  he  would  be  their  chief  as  far  as  he  knew  how,  and  as  long  as  they 
remained  in  his  village.  The  chief  of  a  village  has  a  right  to  what 
labour  he  may  reasonably  want,  and  the  amount  he  can  obtain  depends 
on  his  people's  respect  for  him  and  on  his  power  to  enforce  his  demands. 
A  white  man  may  insist  on  hiss  people  working,  but  he  must  pay  for 
their  labour  at  the  current  wage,  w^hich  is  at  pTosent  a  few  yards  of 
calioo  per  month,  with  food  or  an  extra  yard  per  week  to  buy  it.  All 
the  Government,  missionary,  and  trading  stations  have  been  formed 
in  this  way. 

Living  as  I  did  a  great  portion  of  my  time  at  Abercora,  which  ii  just 
near  the  boundary  of  the  Alnngu  and  Amambwe,  all  my  personal  ser- 
vants and  nearly  all  my  carriers  came  from  these  tribes,  though  in  every 
caravan  I  took  out  there  would  be  some  men  from  other  districts*  A  few 
of  the  bojs  of  these  tribes  have  been  taught  to  oook  and  do  house- work 
by  the  ladie«  of  the  different  mission  stations*  AVith  one  of  these  boys 
as  oook,  otlierfi  quickly  learn,  and  as  the  young  boys  take  well  to  house- 
work, 1  soon  had  a  staff  of  tolerable  servants  with  whom  1  could  travel 
with  some  degree  of  comfort,  Mj  headquarters  being  near  the  magis- 
trate's station,  I  had  no  need  of  a  village,  and  consequently  allowed  but 
few  j>eople  to  settle  in  the  enclosure — enough  only  to  provide  me  the  few 
boys  ]  needed  t  d  keep  the  place  clean,  look  after  the  garden,  or  accom- 
pany me  on  any  small  expedition  of  a  day  or  two  at  a  time,  which  I 
might  wish  to  make  during  the  rainy  season.  For  longer  expeditions 
I  always  sent  out  to  the  villages  around  for  men,  and  I  was  never  short 
of  the  seventy  or  eighty  I  required. 

Travelling  with  a  white  man  on  a  shooting  expedition,  with  the 
prospect  of  plenty  of  meat,  and  the  certainty  of  returning  home  before 
the  time  for  cultivating  began  again,  was  to  the  native  youths  the  most 
enjoyable  form  of  work  during  the  winter  months,  and  I  always  found 
that  on  the  morning  of  my  starting  there  were  many  more  meu  to 
receive  loads  than  I  had  loads  to  give ;  but  as  I  had  practically  sent  for 
them,  it  being  impossible  tu  tell  each  village  how  many  to  send,  I  always 
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took  them  all,  and  for  this  reason  my  caravan  was  miioh  larger  than 
necesaary.  I  had,  however,  the  advantage  of  heing  able  to  carry  ^rith 
me  everything  I  could  want  for  my  comfort,  and  the  spare  taen  ^rere 
generally  neeful  for  carrying  extra  food  and  even  water  occasionally,  and 
the  meat  of  game  killed  on  the  march.  Often^  too,  a  few  women  -would 
accompany  their  husbands  to  carry  their  food  and  cook  for  them,  and 
always  there  was  a  fair  sprinkling  of  children. 

On  my  first  journey  from  Nyasa  to  Abercorn,  all  my  carriers  happened 
to   be  under  a  headman,  who  waa  the  eon  of  a  Mambwe  chief.       He 
collected  fresh  men  and  continued  the  journey  with  me  that  jrear  ta 
Mweni,  and  afterwards  came  to  look  on  the  leadership  of  my  expeditions 
as  belonging  exclusively  to  himself.     He  was  an  intelligent  man,  i«rith 
a  certain  amount  of  authority  amongst  the  Amambwe,  and»  being  of 
chiefs'  blood,  was  received  well  everywhere,  and  saved  me  much  trouble 
amongst  the  carriers.     He  always  helped  to  get  the  men  together  for  an 
expedition,  and  I  was  therefore  fortunate  in  always  having  the  same 
headman  and  many  of  the  same  carriers  every  year*     They  soon  got  into 
the  way  of  finding  out  and  telling  me  the  names  of  the  rivers,  moun* 
tains,  villages,  etc.,  which  we  passed,  and  of  giving  me  such   other 
information  as  they  knew  I  was  likely  to  want,  and  I  am  afraid  that 
some  were  not  above  occasionally  shamelessly  inventing  such  names  and 
information  rather  than  own  their  ignorance. 

It  is  never  wise  to  rely  too  much  on  African  natives,  as  they  are 
quick  to  say  what  they  think  will  please,  and  to  lie  to  save  theiueelves 
trouble, and,  should  they  be  in  the  least  suspicious, no  questioning  is  likely 
to  elicit  much  information,  and  certainly  but  little  that  is  true.  When, 
however,  they  become  after  a  long  time  aocnstomed  to  a  white  man's 
ways,  and  not  suapicious  of  his  intentions,  they  will  often  talk  well  and 
sensibly  to  him  of  their  history  as  they  know  or  imagine  it,  and  of  their 
beliefs  and  customs. 

After  travelling  with  the  same  men  for  mouths,  and  camping  always 
in  the  same  temporary  enclosure,  with  no  white  companion  to  talk  with 
over  the  camp- tire  in  the  evenings,  a  certain  friendly  familiarity  becomes 
established,  and  I  was  always  glad  when  some  of  the  men  learnt  to 
come  as  a  matter  of  coui'se  to  sit  and  talk  round  my  fire,  not  necessarily 
to  me,  though  there  might  be  an  introductory  question  as  an  excuse  for 
the  gathering,  but  quite  unaffectedly  amongst  themselves  about  their 
own  affairs  or  the  incidents  of  the  road  and  the  people  we  had  met  on 
the  journey.  The  women  round  another  fire  told  stories  to  such  of  the 
children  as  had  not  preferred  to  climb  on  their  father's  knees  to  hear  the 
men's  talk,  sang  songs  in  turns,  vied  with  each  other  in  attempts  to 
hurry  through,  without  taking  breath,  some  rhythmical  jargon  of  words 
like  our  Peter  Piper  and  hie  pickled  pepper,  and  played  or  taught  one 
another  gamea,  some  of  them,  like  oat's  cradle,  the  same  that  are  taught 
to  children  in  English  nurseries. 
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In  listening  to  some  of  their  longer  songs  and  Btories,  I  perceived 
that  the  form  of  words  was  never  changed,  and  on  inqniry  it  appeared 
to  me  that  these  forms  of  words  were  not  fnlly  understood  by  the  people 
who  used  them.  It  may  be  that  these  set  phrases  are  remains  of  an 
arohttic  language  nsed  in  songs  and  stories  which  have  been  handed 
down  orally  through  many  generations,  or  that  they  are  the  remains  of 
a  language  which  was  brought  into  the  country  by  some  movement  of 
population.  Some  support  is  given  to  the  latter  view  by  the  fact  that, 
as  I  subsequently  ascertained,  some  of  these  set  refrains,  which  were  not 
understijod  by  the  people  who  used  them  in  the  country  in  which  I  was 
travellirg,  formed  part  of  the  current  language  of  other  tribes  much 
further  eouth.  The  whole  subject  is  interesting,  but  I  had  neither 
the  opportunity  nor  the  knowledge  requisite  for  thoroughly  investi- 
gating the  matter,  wluch  will  no  doubt  form  a  subject  of  inquiry 
hereafter. 

It  is  easy,  espeoiall}'  with  the  help  of  a  small  vocabulary,  for  a 
traveller  to  learn  enough  of  a  dialect  for  his  immediate  necessities*  and 
soon  to  talk  about  common  things  should  h©  no  difficulty,  but  to  under- 
stand the  talk  of  natives  amongst  themBelvea  requires  years  of  residence 
amongst  them.  An  interpreter  is  very  necessary  at  times,  and  is  useful 
to  ask  some  simple  questions  which  admit  of  a  simple  answer,  though 
one  soon  learns  to  do  that  for  himself;  but  to  get  the  talk  of  the  camp- 
fire  translated  is  impossible,  and  I  have  always  found  that  a  narrative, 
which  has  taken  half  an  hour  to  relate  in  a  native  language  to  an 
audience  which  showed  considerable  appreciation  of  its  many  points^  is 
translated  by  the  interpreter  into  leas  than  a  dozen  English  words  which 
have  little  meaning  and  absolutely  no  interest  at  all. 

The  question  of  languages  is  a  great  difficulty,  for  there  is  a  fresh 
language  or  dialect  in  every  small  tract  of  country,  and  even  iu  the 
short  distances  I  travelled »  before  I  had  learned  any  native  language  at 
aU,  I  often  had  to  understand  what  was  said  to  me  as  best  I  could 
through  two  interpreters.  The  principal  languages  on  the  higher  plateau 
are :  (1)  Chi-mambwe,  which  is  spoken  by  the  Amanibwe,  and  with  very 
few  differences  by  the  Alungu  and  Ainamwanga,  and  is  understood  by 
the  Afipa.  {2)  Chi-hemba,  spoken  by  the  Bahemba,  of  which  that  spoken 
by  the  Ataw^a  is  but  a  dialect.  There  is  no  similarity  between  Chi- 
nmmbwe  and  Chi-bemba,  though  there  are  many  men  in  each  tribe 
who  speak  both  languages.  A  small  grammar  and  vocabulary  has 
been  compiled  by  the  London  Missionary  Seciety  of  Chi'mambwe,  and 
the  Fathers  of  the  French  Mission  are  at  work  on  another,  on  the 
language  of  Lo-bemba.  These  two  languages  are  sufficient  for  all  the 
northern  part  of  the  plateau  under  the  rule  of  the  British  South  Africa 
Company  (Lo-bomba  =  the  country,  and  Chi*bemba  the  language  of  the 
]  ►eople  Ba-bemba ;  the  Amambwe  would  say  Lu-yemba,  Chi-yemba»  and 
A-yemba). 
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It  was  in  my  ahortar  expeditions  from  Aberoorn  that  I  travelled 
over  the  oountry  soath  of  Lake  Tasganyika,  and  was  able  to  nuip  it 
between  the  rivers  Lnvn  and  Chambeai  down  to  10"^  8.  lat.  I  jonmi^jed 
through  mnch  of  this  oonntry  two  or  three  times,  and  onoe  throng^  Ae 
northern  part  of  Lo-bemba,  and  heard  there  a  little  of  its  reoent  hiatoij. 
I  was  astonished  to  find  how  well  the  boundaries  of  the  land  wen 
known,  not  only  between  the  tribes,  bat  even  those  between  the  ipcomd 
of  small  sub-ohiefs,  and  there  seemed  no  land  whatever  that  had  no 
owner. 

It  is  not  thiokly  populated,  for  though  there  are  plaoea  like  the 
Upper  Saisi  and  the  Lower  Luvu,  which  carry  many  villagea,  there  are 
also  large  stretches  where  there  are  no  villages  at  idl,  and  between  the 
Babemba  and  the  tribes  to  the  north  of  them  there  is  a  pieoe  ef  de- 
populated country  of  quite  120  miles  long  by  20  miles  broad,  where  not 
a  soul  is  to  be  seen.  This  country  belougs  mostly  to  the  Alnnga  and 
Amambwe,  but  they  were  driven' from  it  by  the  Babemba,  who  oooupied 
it  by  a  few  outposts,  which,  however,  they  withdrew  when  the  Britidi 
South  Africa  Oompany  first  opened  a  station  at  Abercorb.  The  wbcds 
of  this  strip  is  on  the  finest  part  of  the  plateau,  but  in  spite  of  this  and 
of  the  great  love  the  natives  have  for  their  own  piece  of  oonntry,  tbej 
are  still  too  much  afraid  of  the  threats  of  the  Babemba  to  return,  nnlese 
the  Government  will  send  some  white  man  to  remain  there  witii 
them. 

The  villages  are  well  built,  but  not  alwa3ni  well  kept,  and  azeand 
them  are  the  gardens  where  their  green  food  and  root  crops  are  generally 
grown.  The  fields  for  com  are  in  the  bush,  sometimes  miles  away. 
The  people  are  industrious  when  occupied  with  their  own  affairs,  and 
the  work  of  the  community  is  fairly  divided.  The  building  of  the  huts 
is  the  men's  work,  with  the  exception  of  the  plastering  of  the  sides  and 
the  making  of  the  floors ;  this  the  women  do.  The  hard  work  of  the 
cultivation,  such  as  cutting  bush  and  fencing  or  ditching,  is  done  by 
the  men;  the  hoeing,  weeding,  and  reaping  is  entirely  the  women's 
work.  The  care  of  the  com,  the  making  of  flour,  and  the  cooking  of 
food,  besides  all  house- work,  is  the  women's  work  also ;  but  it  is  the  men 
who  make  the  clothes. 

There  are  very  few  cattle  amongst  these  people,  but  what  there  are 
the  men  look  after,  while  the  boys  help  to  attend  to  the  goats  and 
sheep,  and  the  girls  learn  cultivation,  cooking,  and  good  manners  from 
their  mothers.  In  fact,  during  the  time  of  cultivation  and  harvest 
there  is  a  good  deal  of  work  for  men,  women,  and  children,  and  it  is 
diflScult  at  that  time  for  a  white  man  to  get  labour  for  any  work  he 
may  want  done  for  himself.  But  during  the  dry  season,  when  village 
work  is  scarce,  the  men  turn  out  to  do  the  transport  of  the  white  man's 
goods  across  the  plateau,  make  his  roads  and  bricks,  and  build  his 
houses,  so  earning  enough  cloth  and  beads  both  to  keep  tlieni  and  their 
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families  in  clothes  for  the  jrear,  and  to  trade  with  other  tribes  for  hoes, 
salt,  axes,  aud  the  m&iaj  things  they  need  which  are  not  made  in  their 
own  villages. 

In  most  villages  some  men  employ  themselves  m  making  reed  or 
grass  mats,  baskets,  etc.,  and  some  of  the  women  m  making  ix>ttery, 
and  as  places  often  far  apart  are  noted  for  making  some  of  these  things 
better  than  others,  there  is  a  constant  movement  of  trade  between  them. 
Amongst  the  Atawa,  the  people  on  the  Mweni  marsh  are  engaged  in 
making  salt;  the  Afipa,  noted  workers  in  iron,  make  hoes  and  axes  j  and 
all  the  villages  on  Bnkwa  weave  cotton  cloths ;  and  in  all  these  things 
there  is  an  inter-tribal  trade.  The  Babemba  prodiice  nothing,  and  to 
j>ay  for  their  imports,  formerly  were  in  the  habit  of  raiding  the  neigh- 
lM)uring  tribes  and  selling  the  captives  as  slaves  to  the  Arabs.  A  cloth, 
4  yards  of  calico,  a  load  of  salt,  a  hoe,  and  a  slave,  were  all  units  of  equal 
value,  and  are  nearly  so  still,  though  the  slaves  are  no  longer  currency 
except  ill  Lobemba.  This  unit  is  called  an  **mpaiiga,"  but  I  have  only 
heard  the  word  used  in  connection  with  the  settlement  of  disputes  or 
the  buying  of  a  wife,  for  whom  from  four  to  ten  "nipangas^*  might 
be  paid.  These  would  be  made  up  of  calico  principally,  for  this 
is  easiest  now  to  obtain,  bat  a  hoe  and  a  load  of  salt  might  be 
insisted  on» 

Iron  is  smelted  from  a  rich  hiomatite  ore  in  high  blast  fumaoes, 
strongly  built  of  ant-heap  mud  and  heated  by  charcoal  It  is  a  trade 
confined  to  few  families  only,  who  have  the  necessary  "medicines"  for 
success,  and  who  know  the  rules  which  have  to  be  observed.  They  are 
certainly  very  good  tradesmen,  and  turn  out  in  hoes,  axes,  and  knives 
some  very  creditable  work,  but  it  is  the  *' medicine"  which  gets  the 
credit  of  the  skilL  One  of  the  missionaries  once  trim)  to  smelt  iron, 
and  his  attempt  was  watched  with  interest  by  the  natives.  He  could 
not  get  up  enough  hcfit,  and  failed.  He  might  have  had  the  correct 
•*  niedicines  **  (crocodile  gall  is  eaid  to  be  one  j,  but  he  did  not  observe  the 
rules;  any  tyro  could  have  told  him  that  it  was  impossible  to  smelt 
iron  and  continue  to  liv*-  at  the  same  time  with  his  wife. 

Medicines  and  witchcraft  enter  largely  into  the  native's  belief  here  aa 
in  all  other  parts  of  Africa,  and,  with  the  spirits  of  his  ancestors,  form 
the  principal  !»ases  of  his  religion.  Amongst  all  the  tribes  I  have 
mentioned,  there  is  the  word  "Mulungu,"  which  has  been  interpreted 
**  God."  What  idea  ^hilungu  conveys  to  the  native's  mind,  I  doubt  if  any 
one  knows,  and  one  wrmld  have  tu  possess,  not  only  a  great  knowledge 
of  their  language,  but  also  a  very  unbiassed  mind,  to  have  any  chance 
of  finding  out.  Missionaries  have  now  for  a  long  time  used  the  word 
in  their  teaching,  and  the  natives,  I  fancy,  have  been  ignite  willing  to 
accept  their  explanation  of  •vMulungu."'  Mulungu  certainly  was  not  a 
god  whom  it  was  necessary  to  worship  or  propitiate,  or,  in  fact,  to  be 
taken  into  account  at  all,  any  more  than  any  other  accident  of  nature 
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with  which  men  have  do  personal  concern.  Prayers  and  ofieriD^e  are 
jtjiven  to  those  who  are  considered  to  have  a  more  immediate  interest  in 
the  Bupplicanti^ — that  ie,  to  the  epirits  of  their  ancestors,  and  generally 
to  those  who  have  most  recently  died.  Every  trihe  or  seoLion  of  a  tribe 
has  itfi  praylog^place  Bituated  moetly  on  some  high  hill,  and  there  the 
chiefs  pray  and  give  offerings  to  their  dead  ancestors.  At  almost  eveiy 
village  some  miniatnre  hnts  will  be  found,  in  which  are  offerings  of 
water,  flour,  and  cloth.  I  remember,  on  mj  last  expedition,  my  headman 
telling  how  be  bad  been  with  offerings  to  bis  dead  father,  to  pray  before 
he  started  out,  and  had  begged  hicu  to  go  in  the  path  before  him,  to  see 
that  no  barm  befell  him  by  the  way.  It  was  distinctly  the  spirit  of  kia 
own  dead  father  to  which  he  prayed,  and,  in  answer  to  my  inquiry,  be 
asserted  that  he  would,  curse  him  when  be  got  bat-k  if  his  petition 
had  not  been  granted.  The  Babemba  have,  perhaps,  something  more 
resembling  worship  than  the  rest^  and  are  the  only  tribe  I  bsl'w  irho 
have  a  high  priest,  or  indeed  any  jtriest  at  alL  This  priest  lives  at  the 
burial-place  of  the  royal  family,  and  there  keeps  the  idols  or  gods^  ^which 
are  held  in  considerable  reverence.  The  Babemba  also  have  many  more 
of  the  small  huts  for  offeriugs  near  their  villages,  but  I  had  too  little 
intercourse  with  them  to  learn  much  of  their  ways. 

I  have  sometimes  heard  natives  say  that  it  is  only  chiefs  and  people 
of  their  blood  who  live  after  death  as  spirits  or  animals;  the  oonimon 
people  die,  are  buried,  and  that  h  the  eod.  Respect  for  people  of  chiefs' 
blood  is  certainly  great,  and  fur  this  reason  a  chief  is  able  to  keep  round 
him  a  following  of  good  headmen,  who  work  with  him,  and  plenty  of 
young  men  willing  to  get  favour  by  doing  his  bidding.  He  is  thus 
generally  strong  enough  to  punish  ofTenders  or  enforce  his  will.  Offences 
are,  however,  generally  only  against  himself  Against  the  community 
there  are  few  crimes — murder,  theft,  and  adultery  being  entirely  questions 
between  the  persons  or  families  inimediately  concerned,  and  no  one  else's 
affair.  Disputes  arising  ont  of  these  questions  are  judged  by  the  chief 
when  referred  to  him,  and  settled^  as  a  rule,  by  payuient  of  damages. 
These  disputes  seemed  to  me  to  be  dearly  loved  by  the  general  run 
of  native,  and  the  subject  of  them  ranges  from  libel  to  murder.  There 
ifi  a  settled  mode  of  procedure.  The  disputants  and  tbeir  witnesses  seat 
themselves  on  the  ground  before  the  chief  and  his  headmen,  geoerallj 
Burrounded  by  at  least  half  the  inhabitants  of  the  village,  and,  after  i 
few  minutes  of  salutations  and  talk  of  other  things,  the  claimant  opens 
the  case.  Beginning  its  history  from  |*erbap8  many  years  back,  quietly, 
fluently,  and  most  impressively,  he  carries  his  story  through  to  the  end, 
his  face  a  changing  picture  of  the  emotions  which  all  honest  men  must 
feel  at  hearing  such  a  tale.  Without  faltering  anywhere,  without  hesi- 
tation, his  story  bearing  the  evident  imprint  of  truth,  be  answers  quietly 
any  questions  pnt  to  him  by  the  chief  or  headmen  in  order  to  clear 
some  point,  or  claims  immediately  his  right  to  speak  without  interruptiuD^ 
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if  skuy  but  the  cbiefs  should  address  Him,  OccasionaOy  be  lightly 
tosses  a  small  stone  to  his  opponent  to  mark  each  point  as  he  makes  it, 
and  these  stones  will  be  thrown  back  to  him  by  the  defendant  stone  by 
stone  when  bis  tnm  oomes  to  state  bis  side  of  the  case,  which  be  will 
do  equally  fluently,  equally  plausibly,  and  point  by  point  will  refute 
the  claimant's  «tory,  and  seem  to  wonder,  perhaps  in  sorrow,  bow  any 
one  oould  bring  himseLf  to  lie  so  deliberately.  Witnesses  also  state  what 
they  have  to  say  witbout  interruption,  and  then  questioning  and  talking 
may  become  general  amongit  the  whole  crowd,  until  the  chief  gives  his 
decision  or  postpones  the  case.  He  knows  the  disputants,  and  probably, 
if  the  case  is  im|K>rtant,  he  also  knew  all  about  it  long  before  it  was 
brought  to  him,  and  decides  a  good  deal  on  this  knowledge.  There  is 
no  appeal,  and  the  decision  seems  to  he  generally  accepted.  These  cases 
are  called  Mi-landu,  and  need  not  always  be  brought  before  a  chief,  and 
may  be  only  a  friendly  meeting  of  disputants  to  try  and  settle  a  case 
either  amongst  themselves  or  beforo  appointed  arbitrators.  The  chief, 
however,  is  the  ultimate  court  of  appet^L 

Marriage  is  by  purchase,  but  this  does  not  mean  that  girls  are  sold  like 
chattels  or  slaves  to  any  one  who  needs  a  wife.  There  is  a  good  deal  of 
ceremony  to  be  gone  through,  always  commenced  by  a  friend  of  the  would- 
be  bridegroom,  who  opens  negotiations  with  the  parents  of  the  girl ; 
if  the  marriage  is  considered  desirable  by  the  parents  and  agreed  to  by 
the  girl,  a  meeting  is  then  arranged  between  the  two  families,  and  terms 
and  date  are  fixed.  On  the  day  fixed,  there  is  feasting  and  dancing  in  the 
village,  the  girl  is  handed  over  to  her  husband,  and  after  they  have  gone 
to  his  hut,  singing  and  dancing  are  still  kept  up  by  their  friends  far 
into  or  even  throughout  the  night.  The  wife  is  then  tbe  hu«band*s 
property,  and  by  arrangement  with  her  and  her  family  he  could  give  her 
to  another,  but  not  against  her  will.  Giving  away  wives,  however, 
is  a  luxury  only  to  be  indulged  in  by  chiefs,  who,  l>eside8  those  of 
their  own  choosing,  may  have  inherited  more  from  their  fathers  or 
brothers,  and  though  a  wuman  may  be  proud  to  be  owned  by  a  man 
who  is  rich  enough  to  keep  a  good  number,  atill  it  is  not  pleasant  to  be 
one  of  the  least  considered,  and  she  is  not  likely  to  make  any  dispute 
about  being  given  in  marriage  to  some  other  man  who  will  appreciate 
her  more, 

A  man  seldom  abandons  a  wife,  for  he  would  lose  the  price  he  paid 
for  her;  but  he  oould  claim  this  prioe  to  be  repaid  him  if  the  wife 
deserted  him.  By  mutual  agreement  also  they  can  separate,  and  if  the 
price  is  paid  back,  the  man  has  no  further  claim  on  the  woman.  Few 
women  would  lightly  leave  their  husbands,  for  to  have  no  man  to  whom 
she  belongs  is  not  considered  by  any  means  an  enviable  position  by  a  native 
woman.  There  are  some  cases  where,  if  a  wife  dies,  the  family  have  to  ind 
another  in  her  place  ;  but  tbis  is  probably  only  an  abuse  introduced  where 
one  tribe,   or  even  some  family  in   a  tribe,  in  much  stronger  than  its 
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Beigbbours.  If  a  story  wMch  was  told  to  me  by  the  natives  is  to  be 
believed,  the  abuse  has  been  carried  so  far  that  almost  a  whole  family, 
for  want  of  women  to  supply  the  place  of  those  who  had  died  even  of 
old  age^  had  in  the  next  generation  become  the  slaves  of  the  family  into 
which  one  of  their  daughters  had  originally  married. 

Mothers  and  fathers  are  often  known  by  the  names  of  ooe  of  their 
ohildrenf  and,  dropping  their  own  names,  become,  say,  Kina-mw^eya  and 
Si-mweya,  or  the  mother  and  father  of  Mweya. 

For  counting,  the  people  have  nuwerals  up  to  five,  and  a  word  for 
ten,  bnt  the  words  for  six,  seven,  eight,  and  nine  are  borrowed  from 
Kiswahili.  I  ooce  naw  a  man  selling  bracelets  by  the  hundred.  To 
count  this  number,  he  first  counted  two  heaps  of  five  each,  and,  joimog 
them»  called  them  ten ;  again  two  fives  were  made  into  another  heap  of 
ten;  and  so  on  till  there  were  ten  heaps  of  ten  bangles  each,  and  these 
all  together  he  called  *'  Mwanda,'^  or  a  hundred. 

All  Ihe  people  are  tattooed,  and  each  tribe  has  its  own  tattoo  marks. 
Some,  for  instance,  have  a  couple  of  horizontal  lines  tattooed  on  th© 
temples,  and  one  vertical  one  down  the  centre  of  the  forehead  ;  others, 
besides  tattoo  marks,  have  the  two  front  teeth  knocked  out  of  the  lower 
jaw.  The  Amambwe  women  out  holes  in  the  lobes  of  the  ears  and  in- 
sert pings,  which  are  constantly  being  made  larger  and  larger  until  they 
become  flat  di»cs,  commonly  an  inch  and  a  half  in  diameter,  and  often 
even  more.  Some  of  the  Alungu  women  have  a  small  hole  throogh  the 
upper  lip,  in  which  they  insert  a  short  stalk  of  dry  grass,  but  never  one 
thick  enough  to  distend  the  lip  after  the  manner  of  the  Manganja  tribes 
as  described  by  LivingHtone  ;  and  near  Kukwa  I  saw  some  women  with  a 
small  brass  ring  instead  of  a  piece  of  grass  in  the  upper  lip.  Men  and 
womeii  are  all  tattooed  over  the  body,  apparently  merely  for  ornament. 
The  Babeiiibsi  do  not  in  any  way  mutilate  their  bodies,  beyond  the 
ordinary"  tattooing,  but  among  them  every  village  has  a  large  number 
of  terribly  mutiliited  inhabitants,  who,  as  a  punishment  for  some 
oflence  or  to  ^^ratify  a  chiefs  whim,  have  had  their  eyes  gouged  ont» 
or  their  ears,  lips,  noses,  or  hands  cut  ofi*,  and  a  few  are  always  to  be 
seen  who  have  survived  after  having  su0V*rcd  all  these  mutilations 
together. 

Their  principal  amusementB  are  dancing,  singing,  and  music,  in 
which  drumss  take  the  principal  share,  though  they  have  various 
stringed  instruments  of  up  to  three  strings,  many  forms  of  rattle^  and 
the  Afipa  have  flutes.  They  have  far  more  idea  of  music  than  any 
other  natives  1  have  heard,  and  many  villages  have  their  professional 
singers  and  dancers,  who  at  one  time  of  the  year  travel  about  the 
country  in  bands,  singing  and  dancing  at  every  village,  and  receiving 
pay  moot  for  doing  so.  At  every  village  of  any  pretention  a  night 
seldom  passes  without  some  dancing,  and  often  the  whole  i>oimlation 
seems  to  be  up  half  through  the  night :  thi«  is  especially  the  cise  after 
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new  inooD,  whioh  ie  always  eagerly  looked  for,  and  little  knots  of 
people  are  often  seen  watching  for  it  in  tbe  evening,  all  anxions  to  tee 
it  first. 

What  I  have  said  about  the  people  applies  more  particularly  to  the 
Amambwe  and  Aliingu,  amongst  whom  I  lived  most,  though  in  my 
longer  juurneys  I  saw  something  of  other  tribes  and  of  the  country 
around  Perhaps  the  most  interesting  place  to  which  I  went  was  Lake 
Rukwa,  or  Hikwa,  which  till  my  visit  had  not  been  explored,  and 
little  was  known  about  it.  As  I  spent  some  time  on  it^  and  was  not 
only  able  to  walk  round  it,  but  also  tt»  make  a  survey  of  it,  I  propose 
to  give  some  description  of  it  here. 

This  lake  is  a  shallow  salt  lake  in  (lerman  territory,  nearly  lUO 
miles  to  the  east  of  the  southern  end  of  Tanganyika.  Mr,  Thomson 
saw  it  in  1879,  from  the  hills  above  to  the  west;  Kaiser,  later,  reached 
the  northern  part  of  the  plain  in  which  it  lies;  Sir  Harry  Johnston 
and  Dr.  Cross  visited  the  south  eud,  but  were  unable  to  reach  the  open 
water;  and  Mr.  Nutt,  a  missionary,  reached  it  where  the  river  Saim 
runs  into  the  lake  on  the  west,  but,  for  the  want  of  drinking-water,  w&b 
unable  to  pr*>ceed  further.  No  white  man  had  visited  the  east  side, 
and  it  is  doubtful  if  any  oue  had  got  to  the  open  water  at  any  point 
before  I  took  my  expedition  there  in  the  dry  season  of  1807.  I  went 
there  hoping  that  I  might  find  elephants  and  eDJoy  some  shooting  in 
a  quite  new  country;  but,  owing  to  illness,  I  was  unable  to  stay  ae  long 
as  I  intended.  There  were,  however,  no  elephants  there,  and  I  spent 
the  greater  part  of  my  time  in  exploring  and  surveying  the  lake. 
Before  starting,  no  information  was  to  be  obtained  about  the  country, 
whether  food  or  water  was  to  be  had,  or  even  whether  peojde  lived 
there;  so,  with  a  larger  caravan  than  usual  to  carry  tbc^d,  I  decided  to 
follow  the  course  of  the  river  Saisi,  80  as  at  least  to  keep  near  water 
on  the  way  to  the  lake. 

The  river  Saisi  rises  near  the  highest  parts  of  the  Tanganyika 
plateau,  on  Mount  Suuzu,  6300  feet  above  the  sea,  and  about  70  miles 
from  it«  source  drops  over  the  edge  of  the  plateau  2000  or  3000  feet  in 
caBcadtNS  and  waterfalls  to  the  Eukwa  plain.  From  the  foot  of  the  hills 
it  has  cut  for  itself  a  gulley  about  40  miles  long,  from  a  quarter  to  half 
a  mile  wide  and  100  feet  deep,  with  steep  and  sometimes  perpendicular 
banks,  through  the  old  deposits  of  sand  and  clay  which  were  in  far-ofif 
tiaj€S  perhaps  a  delta  at  the  river's  mouth,  but  now  form  the  plain.  In 
this  gulley  the  river  continues,  the  banks  gradually  lessening  in  height 
until  they  disappear  where  it  faUtj  into  the  north-west  corner  of 
Rukwa  through  swamp  and  thick  jungle,  near  a  village  called  Sengji. 
It  was  to  this  point  that  Mr.  Nutt  reached  when»  feariug  the  want  of 
water,  his  men  would  take  him  no  further.  Staying  here  two  days  to 
hear  all  the  natives  would  tell  uie,  and  to  see  what  1  could  of  the  lake, 
I  heard  that  there  would  be  little  difficulty  in  walking  round  it,  and. 
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better  still,  some  men  from  Senga  were  willing  to  aocotnpany  me  to 

some  villageB  at  the  south-east,  where  I  should   be  able  to   get   more 
who  would  go  still  further  round  with  me. 

Leaving  Senga,  I  travelled  for  three  days  a  zigzag   cx>urso   about 
45  miles  gouth-east  to  the  river  Song  we,  with  the  lake-shore  on  the 
left,   and   on   the   right   the   buah-oovered   plain,   which    rises    almost 
imperceptibly  from  it  towards  the  mountains.     I  could  not,    however, 
always  keep  close  to  the  shore,  for  freeh  water  near  it  is  scarce,  and 
that  of  the  lake  is  so  salt  as  to  be  undrinkable.     Between  Senga  and 
the  Songwe  two  streams  flow  into  Rukwa,  but  only  carry  water  dnring 
the  rainy  season.     In  the  winter  at  certain  places,  not  everywhere,  in 
their  beds  water  is  obtained  by  digging,  and  near  most  of  these  places 
is  a  small  village  of  a  few  huts  only.     On  this  part  of  the  shore  the 
bush  of  palms  and  thorns  sometimes  reaches  quite   to  the  water,  and  ^i 
iometimes  the  lake  is  fringed  by  wide  grass  plains,  on  which,  at  vary-  ^H 
ing  distances  from  the  shore,  is  often  a  distinct  bank  5  feet   or  more 
in  height,  from  which  one  couM  see  well  over  the  lake.     It  did  not 
seem  to  me  as  if  the  water  often  rises  above  this  bank,  but   for  aome 
months  of  the  year  it  probably  laps  against  it.     Below  it,  and  reaohing 
to  the  open  water,  was  a  narrow  strip  of  swamp  or  a  wider  stretch  of 
dried  mud,  which,  when  trampled  much  by  game  or  by  the  many  feet 
of  my  rather  long  caravan,  hung  above  the  ground  in  clouds  of  suf- 
focating dust.     The  water  was  shallow,  of  a  grey  nind  colour,  and  very 
dirty  and  salt.     Crocodiles  and  wildfowl  were  in  abundance,  and  game 
and  lions  were  plentiful,  and  seemed  to  drink  the  salt  water,  for  their 
tracks  to  drink  ing- places  on  the  lake  were  well  worn. 

At  the  Houth  end,  the  Songwe,  a  stream  half  as  large  as  the  Saisi, 
enters  the  lake.  It  was  here  that  Sir  Harry  Johnston  and  Dr.  Gross 
tried  to  reach  liukwa.  They  were  unfortunate  in  striking  it  near  where 
one  of  the  larger  rivers  runs  in,  and  where  the  swamp  caused  by  it 
makes  the  ajjproach  to  the  lake  difficult.  From  this  cause  Sir  Harry 
was  under  the  impression  that  the  whole  lake  was  surrounded  by  an 
impenetrable  belt  of  reeds;  but  only  a  few  miles  from  the  riveri  on 
either  side,  m  a  long  extent  of  easily  accessible  shore  at  tbe  edge  of  the 
open  expanse  of  water.  Only  at  the  river  mouth  did  I  see  any  deuae 
belt  of  reeds  which  8ei>arat«a  the  open  water  from  the  firm  land,  and  on 
the  north-east  shore  the  water  generally  ends  at  a  sandy  beach,  on 
which  the  path  lies,  or  at  the  base  of  steep  cliffs  which,  sometimes  nearly 
perpendicular,  rise  450  feet  out  of  the  lake. 

Close  un  the  right  bank  of  tiie  Songwe  these  hills  begin,  and  in  an 
unbroken  and  almost  straight  line  they  form,  for  the  whole  100  miles 
that  I  travelled  along  them,  the  north-east  Ixiundary  of  the  Kukwa 
plain,  which  they  close  in  with  a  precij>itouB  face  of  from  200  to  500 
feet  in  height.  Close  behind  them  are  many  higher  hills,  the  most 
conspicuous  being  the  massive  jieaks  of  Mounts  Kuimba  and  Homo. 
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For  the  first  20  miles  from  the  Songwe  the  water  of  Kukwa  washes 
the  feet  of  these  hilla,  and  the  jiath  only  deeoende  from  them  to  the 
shore  at  Chipindi,  ^^jira,  and  Chiubi,  i^mail  villages  on  the  deltas  of 
fltreams  which  in  summer  fall  in  at  these  places,  At  Chiabi  the  open 
water  of  Eiikwa  ends,  and  its  place  la  taken  by  a  wide  open  grass  plain, 
along  which  the  path  continues  for  the  next  60  miles  close  to  or  in  the 
narrow  fringe  of  biiah  which  lies  at  the  base  of  the  cliffs^  and  in  which, 
in  the  order  given»  lie  the  villages  of  Mwini-WungTi^  Mpimbwe,  Songesi, 
Piiani,  Ohimaraunga,  Nkamba,  and  Ntiwri.  Houghly,  there  is  on© 
village  for  every  8  or  9  miles,  and  on  all  this  length  there  m  in  winter 
no  running  stream.  There  were,  however,  nnmerous  dry  stream  courses, 
in  which  a  little  bad  water  could  be  obtained  by  digging.  The  largest 
of  these,  the  Chikamba  at  Mwini-Wungn*fl,  had  a  width  of  60  feet  of 
sandy  bed  cut  deep  in  the  plain ;  it  comes  from  behind  Mount 
Homo,  and  during  the  summer  carries  a  great  deal  o(  water  to  the 
lake.* 

The  village  of  Ntiwiri  was  the  furthest  point  I  reached  to  the  north- 
east, and  was  the  first  recognized  crossing  of  the  plain,  for.  though  at 
Mpimbwe  and  Nkauiba  it  was  said  to  be  fordable,  it  was  acknowledged 
to  be  difficult  on  account  of  water  at  Mpimbwe  and  for  want  of  it  at 
Kkamba.  On  account  of  wind,  heat,  and  dust,  it  was  the  custom  to  cross 
from  Ktiwiri  at  night  or  very  early  in  the  morning ;  so,  as  I  had  decided 
to  cross,  I  smarted  by  moonlight  at  4  a.m.,  with  two  men  from  the 
village  to  show  me  the  way.  Five  miles  out  in  the  plain  the  grass 
ended,  and  gave  place  to  bare,  level,  and  smooth  ground — the  dried-up 
bed  of  Rukwa*  Level  as  the  water  of  the  lake  itself,  this  plain  stretched 
before  us  to  far  beyond  where  wo  could  see,  and  high  above  it  in  the 
dear  morning  air,  just  after  dawn,  the  faintest  outline  of  tlie  far-distant 
hills  was  just  discernible.  Across  this  bare  plain  I  walked  in  the  fresh 
cool  air  of  the  still  morning,  and  my  people  gamboled  and  danced  in 
spite  of  their  loads,  until  soon  after  sunnse  the  customary  wind  blew 
from  the  south-east  and  dried  up  their  ardour  in  clouds  of  dust*  Why 
over  one  hundred  men  should  have  capered  and  danced  on  the  smooth 
bare  ground,  I  don't  pretend  to  explain;  perhaps  it  was  because  they 
were  turning  homewards.  These  people  break  out  sometimes  that  way, 
and  this  was  not  the  only  case  1  had  seen  when.  In  such  a  place,  neither, 
heavy  loads  nor  a  long  tramp  in  prospect  con  Id  prevent  them  from 
spreading  out  over  miles  of  ground,  shouting,  singing,  running,  and 
dancing  like  a  pack  of  school  children,  and  many  of  them  very  in- 
telligently plajing  the  fool. 

It  was  a  six  hours*  walk, or  20  statute  miles,  from  Ntiwiri  to  Uchiya, 


•  There  h  alao*  near  Mpimbwe,  n  Iflrge  bahblisg  sprbg  of  very  aalt  water ;  it  la  in 
a  deep  pool  aboiit  12  to  14  feet  in  ditimoter,  and  iii  called  by  the  ttAiives  Cbitwntwa,  u 
Dftme  copied  t^vldeDtly  from  the  noiso  the  spring  makea. 
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a  village  on  the  opposite  side  of  tlie  plain,  in  the  edge  of  the  bush, 
which  there  lies  between  the  lake-bed  and  the  mountains.  At  ITohiya 
I  was  again  on  the  same  side  of  Kukwa  as  when  I  had  first  entered  it 
down  the  river  Saisi,and  about  10  miles  from  the  mountains  over  which, 
80  miles  to  the  south-east,  that  river  tumbles  to  the  plain.  For  the 
sake  of  rating  the  watches  and  closing  my  longitudes,  I  decided  to  go 
down  again  to  where  I  had  left  the  Saisi,  and  then  to  return  and  explore 
farther  north  up  the  rivers  Kafu  and  Ilunga,  which  the  natives  told  me 
flowed  into  Kukwa  only  a  few  miles  north  of  where  I  crossed  ;  at  the 
crossiug  there  was  no  sign  of  them,  only  the  dead  and  dry  plain,  without 
a  sign  of  depression  anywhere  in  it. 

The  mountains  which  bound  the  plain  on  this  side  form  the  edge  of 
the  Tanganyika  plateau  (the  Ghingamba  already  mentioned) ;  they  run 
nearly  parallel  to  the  hills  described  as  closing  in  Kukwa  on  the  north- 
east, and  like  them  they  rise  abruptly  from  the  plain,  but  to  the  much 
greater  height  of  3000  feet  or  more  above  it,  with  the  bare  rock  peaks 
of  Memia,  Kusa,  and  Nkukwe  dose  on  1000  feet  higher  stiU.       At 
the  foot  of  the  mountains  is    a  fringe  of  bush,  about  8  miles   wide 
at  Uchiya ;  but  35  miles  to  the  south-east^  at  the  town  of  Sakaliro,  it 
narrows  to  less  than  a  mile,  and  thence,  on  ground  a  little  higher  than 
the  rest  of  the  plain,  it  rapidly  spreads  eastwards  from  the  hills  till  it 
reaches  the  oi>en  water  of  Kukwa  at  Senga,  where  I  completed  my 
oirouit  of  the  lake.     Below  this  bush  is  the  open  grass  plain,  which 
extends  in  width  for  more  than  20  miles  to  where  I  had  walked  up  it, 
under  the  hills  which  bound  it  on  its  opposite  side.     Many  streams  fall 
in  cascades  from  the  mountains;  but,  except  one  (the  Mba  at  Sakaliro), 
all  are  dried  up  before  they  get  out  of  the  bush,  and  this  one  reaches 
but  a  little  way  into  the  open. 

On  my  way  round  the  plain,  I  had,  from  Senga  to  Chiubi,  travelled 
round  the  south-east  end  of  Kukwa,  keeping  fairly  close  to  the  open 
water,  and  had  been  able  to  map  its  outline  with  some  degree  of 
accuracy.  All  the  way  round  I  had  boys  with  me  who  knew  the 
country,  and  at  Songwe,  Chipindi,  and  Njira  I  had  spent  some  time  in 
the  hills  overlooking  the  lake,  and  was  able  to  get  bearings  over  the  water ; 
but  the  haze  was  always  thick,  and  I  could  seldom  more  than  faintly 
piake  out  the  far  side.  Hearing  at  Chiubi  that  there  was  no  more  lake 
further  to  the  north-west,  I  went  into  the  hills  there  very  ^arly  in  the 
morning  to  see  if,  with  a  clearer  air  and  rising  sun  behind  me,  I  could 
distinguish  more  of  the  shore.  I  could  easily  see  then  that  0|>en  water 
ended  there,  and  there  was  an  unbroken  line  of  shore  extending  from 
Chiubi  round  the  north  to  Senga;  but  though  open  water  ended  a 
swamp  extended  to  the  north-west  far  up  the  plain.  It  was  when  look- 
ing over  the  lake  there  that  I  was  told  tliat  three  years  before  there 
had  l>eon  considerably  less  water  than  now,  and  my  informant  pointed 
out  below  us  where  he  had  then  crossed  the  lake  from  Chiubi  to  Senira 
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€D  foot— an  impossibiUty  almost  at  present,  lie  said,  on  account  of  deep 
water  and  hit^k  jangle.  It  is  true  that  liia  assertion  about  crossing 
there  was  quickly  denied  by  soine  of  the  others,  but  as  my  own  men, 
who  knew  nothing  whatever  alxjut  the  lake,  were  ae  vehement  as  the 
rest  in  denying  it,  I  felt  sure  that  their  opinions  were  considerably  in- 
fluenced by  their  fears  that  I  might  try  to  take  them  across  at  the 
same  place,  and  I  believed  the  stranger. 

About  25  mUes  to  the  north-west  of  Chiubi,  at  Mpimbwe  I  went  again 
to  the  hills,  and  could  see  that  the  swamp  from  Chinbi  cod  tinned  this  far, 
lying  on  the  near  side  of  the  vast  grassy  plain,  %vhieh  spread  out  below 
me  many  miles  to  the  horizon.  From  the  men  1  gathered  that  the 
plain  could  be  crossed  in  the  winter  here,  but  the  water  in  the  swamp 
was  up  to  the  knees. 

Besides  sbootiDg  over  the  plain  at  Fuani,  about  15  miles  beyond 
Mpimbwe,  I  walked  out  over  it  to  the  swamp,  the  edge  of  which  is  at 
this  place  2  miles  from  the  hills.  On  the  dry  ground  between  the 
grass  was  short  and  not  generally  weedy,  though  there  were  remnants 
of  high  weeds  which  had  flourished  during  the  rains.  The  ground 
changed  but  gradually  to  very  shallow  swamp,  growing  short  round 
rushes,  and  half  a  mile  out  in  it  the  water  was  still  only  up  to  one*9 
ankles,  and  the  same  short  rushes  continued  without  a  higher  weed  to 
break  the  horizon.  Here  the  natives  told  me  that  the  swamp  did  not 
extend  furtbcr,  and  from  Nkamba,  8  miles  more  to  the  north-west,  they 
said  the  plain  could  be  crossed  in  winter  on  dry  ground  the  whole 
way. 

One  man,  who  seemed  to  know  most  about  the  lake,  said  that  there 
were  two  parts  of  it — one  called  Cbela,  which  was  the  water  round  which 

1  had  travelled  from  Songa  to  Chiubi,  and  the  other  called  Chisi.  This 
second  part  of  Eukwa  (Chisi)  is  the  part  I  crossed  on  the  dry  mud  bed 
between  Ntiwiri  and  Uchiya.  About  halfway  across  this  I  noticed 
s<>me  game  in  grass  about  3  mites  to  the  north,  and  a  grass  fire  perhaps 

2  miles  further,  so  that  this  dried-up  bed  of  the  lake  ends  hut  little 
north  of  the  crossing.  I  walked  bai^k  next  day  a  few  miles  along  the 
•edge  of  the  grass,  and  the  bearings  I  took  agree  with  this  supposition. 
I  ooald  not  be  sure  how  far  it  extends  southwards  towards  the  swamp 
and  open  water ;  at  10  miles  south-east  from  Uchiya  it  was  still  close 
to  the  bush,  but  after  that  it  scxin  disappeared  in  the  plain,  und  from 
the  hilleides  ^ass  only  could  be  seen  to  the  horizon,  so  that  it  either 
ended  there  or  continued  only  as  a  narrow  strip  on  the  south  side  of  the 
swamp,  reaching  in  that  case  probably  to  the  open  water  north  of 
Senga. 

It  was  in  August  when  I  was  on  the  lake,  and  as  there  were  still 
three  months  of  the  dry  season  to  run,  the  water  would  probably  fall 
lower  than  it  was  then.  The  lino  of  rubbish  washed  up  on  the  beach 
between  Ohipindi  and  Chiubi  showed  that  it  rose  in  summer  from  4  to 
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5  feet  higher.  This  agreed  with  the  impression  I  had  furmed 
standing  on  the  bank  of  the  opposite  shore,  that  the  water  rises  to 
bank,  but  does  not  flood  the  plain  beyond.  From  all  I  could  learn  at 
Uchija,  it  rises  in  the  summer  from  3  to  4  feet  at  moat  on  the  dry  bed 
of  the  lake,  and  lesB  on  the  gras^.  That  part  of  the  plain  in  bush*  from 
Sakallro  southwards,  in  higher  than  the  rest,  and  though  w^ter  nxaj 
lie  on  it  in  pools  during  the  rains,  it  is  not  water  from  the  lake.  X^ake 
Rukwa  is  therefore  in  winter  but  a  small  piece  of  shailoMr  water, 
situated  at  the  eastern  extremity  of  a  remarkable  grass  plain,  fringed 
with  bush,  and  enclosed,  at  least  for  a  length  of  considerably  over  IOC 
miles,  between  two  nearly  parallel  walla  of  mountains  running  north- 
west and  south-east,  and  from  25  to  35  miles  apart.  To  the  south-east 
of  the  lake,  the  plain  rapidly  rises  and  ends  in  the  hills  between  Hak  wai 
and  Nyasa.  A  bare  bed  of  the  lake  lies  in  the  grass  to  the  north-west, 
and  is  ooonected  with  the  open  water  by  35  miles  of  swamp.  Beyond 
this  the  grassy  plain  rises  gently  up  the  river  Kafu ;  but>  unfortunately,. 
on  my  return  to  Uchiya,  I  was  too  ill  to  walk,  and  had  to  be  carried' 
back  to  the  plateau,  so  that  I  could  not  ei^plore,  as  I  had  intended,  tt| 
this  river  to  see  how  much  further  than  I  had  already  been  it  still 
extended  to  the  north-west. 

Rukwa  is  the  name  genemlly  used  on  the  plateau,  and  I   think  it^l 
applies  to  the  whole  of  the  plain.     At  the  lake  itself,  **  Hikwa  *'   ^w«$-| 
almost  inYariably  employed,  and  I  think  referred  to  the  open  water  and 
flooded  portion  only.      1  aUo  heard   the   names  Lukua   and    Lokuga 
uted.      It  receives   the  riyer  Saisi  on    the    west,  the  Songwe  on  the 
south,  and  the  Kafu  and  Ilunga  on  the  north,  besides  many  other  sniall' 
streams  which  only  carry  water  to  it  during  the  rains.     It  has  no  out- 
let, and  lies  at  the  same  level  above  the  sea  as  Tanganyika.     In  winter 
the  open  water  covers  an  area  of  about  25  geographical  miles  in  length 
by  10  in  breadth,  but  during  the  raius  it  exteTnis  its  length  some  55 
miles  to  the  north-west  over  the  dry  bed,  and  forma  a  lake  80  geo- 
graphical miles  by  16,  with  a  depth  up  to  4  feet  over  the  newly  flooded 
portion* 

It  is  difficult  to  recognize,  from  the  descriptions  of  Dr.  Cross  and  Sir 
Harry  Johnston,  the  lake  as  I  saw  it,  and  I  think  the  reason  must  be- 
that  there  was  much  less  water  when  they  were  there.     My  camp  on 
the  SoQgwe  river,  at  the  south-east  corner,  was  about  a  mile  south-west 
of  the  village,  now  abandoned^  of  Mwini  Wungu,  where  Dr.  Cross  had« 
stayed  a  week.     He  went  from  there  to  Chipindi,  a  distance  of  12  miles^ 
for  the  last  two  of  which  the  path  is  now  on  the  lake-shoie,  and  clofie- 
under  the  hills.     He  does  not,  however,  mention  this,  and  Sir  Harry 
Johnston,  in  his  report  of  1894,  says  it  was  doubtful  if  Dr.  Crosa  htkd 
reached  the  open  water.     They  both  noticed  an  inlet  on  the  south-etst 
which  JobDston   calls  **a  remarkable   bay   or  inlet  winding  into    the  • 
mountains/'      **  Winding    into  the  mountains  "  is   perhaps  more  than 
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the  writer  meant ;  btit  with  the  water  at  a  much  lower  level,  it  is  quite 
conoeivahle  that  the  capes  on  the  south  would  extend  further  into  the 
lake,  and  the  bays  therefore  be  much  more  pronounced  than  when  I 
surveyed  them;  there  would  then  be  room,  also,  for  swamp  between  the 
water  and  the  hills  where  Dn  Cross  walked  to  Chipindi.  Nowhere  else 
1«>  the  south  and  east,  where  the  hills  are,  is  there  room  for  a  deep  bay, 
and  no  possibility  of  an  **  inlet  winding  into  the  mountains.** 

On  the  south-west  side  of  Kukwa  plain ^  under  the  high  hills,  where 
water  is  good,  the  country  is  come  what  thickly  populated  ;  the  people 
there^  from  Ucbiya  nearly  down  to  the  Saisi  river,  being  Afipa  unt3er  two 
independent  chiefs,  Kaptifi  and  Yulmase,  those  under  Yulraase  calling 
tbemaelvea  also  the  Asukuma,  On  the  S&isi  and  to  the  south-east  are 
the  Awanda,  also  divided  under  two  chiefs,  Kasonso  and  Kapala.  Then 
come  the  Aungu  under  Mwini-Wungu,  ecattered  less  thickly  round  the 
south  of  the  lake  to  Mount  Homo  on  the  east;  and  after  theee,  in  still 
more  thinly  populated  and  poorer  country,  each  village  geems  to  ho  a 
separate  tribe,  under  the  names  Apimbwe,  Asongesi,  Alegelo  or  Alelo, 
Akamha,  and  Battwiri.  Small  as  these  tribes  siemed  lo  le,  the  people 
paid  their  chiefs  great  re?[>ect ;  in  two  cases  (at  Nkambaand  at  Ntiwiri) 
the  chiefs  were  women,  named  respectively  Njelu  and  Chilasa,  though 
they  were  spoken  of  only  as  Mwene-Kamba  and  Mwene-Ntiwiri,  a 
custom  observed  all  this  side  of  Kukwa  since  MwiDi-Wungu's. 
(Mwene  =  chief,  and  -Kamba,  -tiwirj,  and  -ungn  =^  the  name  of  the 
tribes.  On  the  other  side,  such  terms  as  Mwene-Kafonso  or  Mwene- 
Eapala  were  used,  but  Kasonso  and  Kapala  are  the  names  of  the  chiefs 
themselves,) 

Amongst  the  Awanda  also  I  had  teen  women  acting  as  chiefs  of 
villages  under  the  paramount  chief  Kasonso,  whose  daughters  they 
were  said  to  be,  and  in  all  oases  they  were  treated  with  respect  and 
some  ceremony  by  their  people,  and  were  generally  accompanied  by 
from  ten  to  fifteen  headmen,  amongst  whom  I  supposed  was  the 
husband  ;  but  as  he  was  never  pointed  ont  to  me  nor  referred  to  in  any 
way,  I  presume  that  amongst  these  tribe»  the  husband  of  a  chieftainess 
may  be  a  man  of  little  or  no  account.  Mwene-Kamba  was  the  most 
important  of  these  women  chiefs,  and  settled  near  her  is  a  somewhat 
remarkable  man  named  Chimaraunga,  who  has  no  country  of  his  own, 
but  takes  what  he  wants  from  the  others. 

The  son  of  some  distant  chief,  he  took  to  hunting,  he  told  me,  ou 
Kukwa,  and  killed  many  elephants  there.  Naturally  many  people 
gathered  around  him  for  the  sake  of  the  meat,  and  then  remained  as 
hie  followers;  in  this  way  he  bewim©  strong  amongst  weak  tribes,  from 
which  he  could  still  further  recruit  for  his  own  following  every  mau 
with  a  grievance  and  every  bad  character.  As  his  fuUowera  increased 
and  elephants  became  scarce,  raiding  his  neighbours  took  the  place  of 
hunting,  and  from  successful  ruidjng  lo  domsnatiog  the  country  wns^ 
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not  a  loag  step.     At  the  height  of  his  power  he  huilt  the  stroogly 
entrenched  village  of  Sakaliro,  in  the  most  populous  part  of  Hukinra,  and 
thence  raided  amongst  all  the  tribes  round  him,  eastward  amongBt  the 
Aungu,  and  northward  through   the  Afipa  to   the  Amambwe»   almoat 
meeting  the  Bahemba,  who  from  the  south-west  were  raiding   this  same 
tribe.     The  ruins  of  large  villages  strewn  with  skulls,  and   30  mllea 
of  road  whicli  he  had  fon.ed  the  natives  to  cat  and  keep  clean  from 
Sakaliro  to  the  river  Saisi,  were  pointed  out  as  Cbiraaratinga*s   work. 
In  1894,  having  become  the  scourge  of  the  country,  he  waa   attacked 
and  defeated  by  the  GermauB,  and  driven  from  Sakaliro ;  h©  then  croased 
Bukwa,  and  as  he  was  not  followed  up  he  settled  amongst  the  Akamba, 
and  has  built  his  new  village,  in  spite  of  her  protest,  alongside   that  of 
Mwene-Karaba,  and  where  she  has  an  outlying  village  he  also  has  built 
another.     He  is  much  too  strong  for  her  to  drive  away,  but  he  is  too 
much  afraid  of  the  German  Government  to  openly  fight  her  and  take 
her  country,  so  they  live  in  a  sort  of  armed  peace,  Chimaraunga,  how- 
«ver,  having  much  the  best  position.     On  my  journey  I  had  to   pass  hi; 
village  to  get  to  her**,  and  I  should  in  all  probability  have  gone  to 
him,  but  this  was  not  at  all  Mwene-Kamba's  idea.     She  was   the  chiei 
of  the  country,  and  on  her  I  must  call  first,  and  in  her  village   I  must 
stay.     Miles  before  I  jxot  to  the  village,  I  saw  her  with  a  dozen  headmei 
and  thirty  or  forty  villagers  coming  to  meet  me,  and  I  was  led  by  In 
in  triumph  close  past  Chimaraunga's  town  to  hers,  in  which  her  own 
enclosure,  newly  swept,  was  set  aside  for  me,  and  the  Grerman   Bag 
hoisted  in  my  honour. 

It  was  a  small  triumph  to  her  that  Chimaraunga  had  to  come  to 
her  village  to  visit  me,  aud  under  the  protection  of  a  white  man, 
and  perhaps  a  little  under  the  influence  of  the  beer  which  she  had 
lavishly  given  out  to  welcome  me,  she  could  not  help  showing  that  she 
enjoyed  her  triumph,  nor  refrain  from  angrily  giving  her  enemy  a 
piece  of  her  mind  in  the  presence  of  the  crowds  of  their  followers,  w^ho 
with  my  men  had  assembled  to  watch  the  interview.  Apparently  trying 
to  calm  her  anger,  Chimaraunga  said  he  was  getting  old  and  only 
wanted  to  settle  in  peace ;  but  the  angry  chieftainess  refused  to  be 
pacified,  and  wanted  to  know  on  whose  land  he  (;ould  settle,  having 
none  of  his  own  ;  nor  was  she  satisfied  by  his  acknowledgment  that  the 
land  was  hers,  nor  by  his  a,ssertion  that  he  only  wished  to  settle  until 
he  conld  collect  enough  food  to  enable  him  to  leave  the  country  quietly 
with  Jill  his  people.  Judging  from  his  history  and  the  manner  of  his 
people,  this  statement  did  not  seem,  even  to  me,  very  credible,  and 
Mwene-Kamba  assorts  that  it  is  only  one  of  hie  ways  of  Ijing,  and  that, 
unless  the  whtto  man  come^»  soon  and  takes  him  away,  she  will  be 
murdered  in  her  viUage,  and  ht?r  country  will  become  his.  She  knows 
their  W'dy&  and  may  be  right,  but  he  has  a  wholesome  fear  of  the 
German  power,  and   is  likely  to   b^  cautious.     Every  village  has  sonio 
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complaint  againat  him,  and  when  I  told  them  I  was  not  a  German  and 
oould  not  interfere  in  their  affairs,  they  all  seemed  truly  disappointed, 
except  perhaps  Chimaraunga,  and  I  think  he  was  glad.  He  brought 
me  presents  of  a  goat  and  mnch  flour  ami  beer,  and  later,  when  I 
was  ill,  nothing  would  i>erBuade  my  people  that  he  had  not  used 
medicine  or  bewitched  the  goat  in  order  to  kill  me.  It  was  nseless  to 
point  out  that  they  had  eaten  most  of  the  goat  and  all  the  flour,  and 
had  got  drunk  on  the  beer.  The  medicine,  tht?y  said,  was  only  intended 
for  me — I  was  01,  and  that  proved  it.  Though  he  has  been  defeated 
since  1894,  the  people  have  by  no  means  lost  their  fear  of  him,  and  all 
down  the  Fipa  *iide  of  the  plain,  when  we  came  suddenly  on  them,  they 
bolted  at  sight  of  us,  and  the  women  especially  disappeared  like  rabbits 
in  the  bueh,  A  call  from  some  of  my  men  who  were  known  soon 
brought  them  back,  when  they  laughed  good  temperedly  and  invariably 
explained  that  they  had  thought  I  wati  Chimaraunga* 

Except  the  growing  of  food,  the  only  industry  of  the  people  round 
Rukwa  is  the  making  of  cloth.  In  most  villages,  and  especially  in  those 
of  the  Afipa  and  Awaoda,  a  large  portion  of  the  men  are  engaged  in 
this  work,  either  spinning  the  cotton  or  weaving  the  cloth.  The  cotton 
is  from  the  seed-pods  of  a  weedy-looking  shrub,  which,  like  the  castor- 
oil  plant  and  hemp,  is  planted  when  their  gardens  are  started,  and  then 
left  to  take  care  of  itself.  The  men  do  all  the  spinning  and  weaving, 
using  a  long  spindled  spool,  and  giving  it  the  necessary  twirl  by  a  smart 
rub  of  the  spindle  between  the  palm  of  the  hand  and  the  thigh.  The 
loom  is  a  rough  frame  so  arranged  that  the  alternate  threads  can  be  raie?ed 
or  lowered  past  the  rest,  and  croas-thrcails  are  then  passed  through  on  a 
long  wooden  lath.  The  cloth  is  open  and  heavy,  but  strong  and  much 
more  durable  than  the  cheap  calico  and  coloured  prints  which  are  rapidly 
taking  its  place.  The  commonest  patterns  are  white  with  black  striped 
borders,  though  checks  and  black  cloths  are  seen.  It  is  generally  made 
in  pieces  of  about  6  feet  by  5,  each  cloth  being  sufGcient  for  a  dress. 
All  the  men  and  women  round  liukwa  wear  them,  but  I  think  there  are 
few  now  exported,  for  just  to  the  sontli  on  the  plateau  European  calicoes 
are  worn,  and  a  little  further  south,  the  Babemba  are  dresf;ed  in  bark 
cloth,  A  portion  is  traded  to  the  Afipa  on  the  plateau  for  iron  hoes, 
and  a  small  quantity  even  now  gets  as  far  as  the  Mweru  marsh  for  the 
purchase  of  salt. 

Food  was  very  plentiful  the  whole  way  round,  and  in  presents  alone  I 
got  almost  enough  to  feed  my  caravan  of  over  one  Imndred  men»  It 
consisted  principally  of  flour,  beans,  pumpkins,  and  maize,  and  mostly 
a  few  fowls  and  a  goat  were  given  to  me  at  each  village.  Cattle  I  only 
saw  twice^the  firHt  were  a  few  at  Mwini-wnngn*8,  and  at  Uchiya  there 
were  three,  belonging  to  the  chief  Kapufi  on  the  plateau  above,  bnt 
sent  down  there  to  he  attended  to.  Fishing  was  carried  on  to  a  small 
extent,  and  altogether  there  were  six  small  canoes  on  the  lake  usetl  fur 
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ihid  purpose.     Tbey  were  only  built  for  one  mau  each,  nod  ^^ero  small  | 
even  for  one,  the  opening  on  tlit»  top  Leing  but  a  slit  of  a  fa^r  incheES 
witle»  g^iving  hardly  room  for  one's  foot  to  enter.     They  were  propelie«lj 
entirely  by  poling. 

Johnston  thought  Hukwa  unlovely  and  uninhabitable,  poeaeesed  of  I 
seven  devils — btiuger,  thirsty  a  scorching  and  skinning  wirid^  thoros,  { 
a  blazing  t»un,  venomous  flies^  and  wioked  and  sullen  men,  though   he  I 
acknowledged  that,  after  all,  they  did  not  reoei\'e  him  badly.      It  had 
not  rained  when  he  was  there  for  two  years,  and  the  people  had  been 
harassed  by  slavery  for  a  long  time.     Under  ench  c  iron  instances,  there] 
are  few  parte  of  Africa,  I  imagine,  that  would  be  either  lovely  or  plea* 
aant  to  live  in.     I  fonnd  the  people  very  friendly,  and  I  hardly  ever 
arrived  at  any  village  without  being  mot  and  escorted  to  it,  for  the  laat 
half-mile  or  more,  by  the  chieF  and  some  of  his  or  her  headmen.       A 
portion  of  the  chiefs  enclosure  was  set  aside  for  me,  and  huts  found  for 
Iny  carriers,  and  beyond  a  vi^it  or  two  of  ceremony  from  the  chief,  with 
presents  of  food,  and  other  visita,  perhaps,  from  the  headmen  of  villajpceii 
near,  I  was  left  fairly  qniet  and  not  pestered  by  the  crowd  of  curiorts 
men  and  women  who,  in  roost  villages,  press   round   and   criticize    or 
mimic  one's  every  action.     The  villages,  it  is  true,  were  generally  dirty 
and  dilapidated,  and  compared  very  unfavourably  with  those   in    the 
higher  country. 

The  politeness  of  the  people  to  one  another  was  very  notioeable. 
Their  salutation  on  meeting  was  a  low  curtsey  and  a  light  clappinjHf  of 
the  hands,  with  a  set  formula  of  iihraaes,  which  in  itself  seemed  almost 
a  conversation.  To  a  white  man,  however,  here,  as  in  almost  all  of 
Central  Africa,  the  salute  is  simply  the  English  **  Good  morning,"  or 
as  near  an  approach  to  thoBd  two  words  as  an  African  can  manage. 

After  leaving  liukwa,  where  I  found  no  elephants,  and  after  spend- 
ing a  month  to  recover  at  Abercorn,  I  went  to  the  Mweru  marsh,  where 
I  had  Bhot  with  some  success  the  year  before,  and  hoped  there  to 
retrieve  my  bad  luck  before  the  season  was  finished.  This  marsh  in 
not  80  interesting,  and  was  better  known  than  Rukwa;  it  is  Bituated 
40  miles  to  the  east  of  Lake  Mweru,  and  was  described  in  a  short  paper 
read  by  Mr,  Alfred  ShaTjiej  btit  it  had  never  been  mapped  before  my 
viait.  ^Ir.  Croad  also  contributed  a  abort  paper,  which  was  accompanied 
by  a  small  sketch  of  it  This  sketch,  however,  was  a  little  in  error,  as 
I  had  not  completed  the  working  out  of  my  observations  when  I  ^ave  it 
to  him. 

Mweru  marsh  is  a  large  and  generally  swampy  plain,  3000  feet  above 
the  sea,  about  35  geographical  miles  in  length  from  north  to  south, 
with  a  breadth  varying  from  10  to  15  miles;  two  narrow  arms  extend 
up  the  3! awe  and  Chisera  rivers  on  the  north,  and  one  down  the  Mofive 
on  the  fiouth.  It  is  bounded  by  sleep  hills  on  the  east,  and  on  the  Mrest 
by  hills  which  rise  less  abriTptly  from  it,  but  are  equally  well  defined. 
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It  cannot  be  described  be  a  lake,  and  in  the  drie&t  season  only  part  of  it 
h  marsh.  It  was  in  September,  1890,  that  I  went  there  first,  Imt  before 
acliially  entering  tlie  swamp  I  journeyed  all  round  it,  as  it  was  then  said 
to  be  too  early  to  go  in  ;  the  water  was  still  deep,  and  the  grass  had  not 
l»€en  burnt.  All  down  the  western  side  low  bushy  kills  rise  gently 
out  of  the  plain,  which  here  was  firm  ground  covered  with  short  gratis 
near  its  edge,  bnt  with  beds  of  high  weeds  a  mile  or  more  further  out. 
It  showed  signs  of  being  swampy  in  places  during  the  rain«,  but  not  of 
open  water  lying  anywhere.  At  one  place  on  thi^  aide,  well  up  in  the 
grass,  was  the  wreck  of  a  canoe,  which  must  have  l»een  stranded  there 
at  a  time  not  far  distant,  for  tlie  wood  was  not  much  injured  by  fire  nor 
touched  by  white  ants.  Tracks  of  elephants  and  rhinoceros  were  plen- 
tiful, and  once  while  resting  in  the  heat  of  noon,  the  men  all  lying 
about  on  their  loads,  a  bull  elephant  strolled  np  from  the  weeds,  and, 
standing  lazily  flapping  his  ears  in  the  plain  within  a  short  distance  of 
ns,  seemed  irresolute  as  to  where  he  should  go,  until  we  decided  for  him. 

All  down  this  side,  except  on  the  Choma  and  Mknbwe  rivers,  water 
-was  scarce,  and  generally,  except  at  the  rivers,  all  round  the  swarap  it 
was  only  obtained  from  small  holes  dug  about  2  or  .3  feet  in  the  ground, 
T^ell  above  the  marRh,  but  not  in  it  Into  the^e  boles  trickles  a  running 
silt  as  thick  as  gruel,  which  settles  and  leaves  1  to  3  inches  of  water  on 
top.  This  is  patiently  dipped  off  by  the  natives.  We  tried  in  places 
to  get  more  hy  digging  deeper,  but  the  silt  only  ran  from  one  very  thin 
stratum,  and  the  holes  filled  up  to  the  level  of  thi8»  leaving,  as  before,  a 
few  inches  of  water  on  the  surface.  This  water  is,  when  constantly 
dipped  and  not  allowed  to  stagnate,  cool  and  fresli,  but  tastes  of  mud, 
and  is  of  a  greyish  colour.  It  seems  quite  wholesome,  and  is  preferable 
to  that  from  the  rivers  running  into  the  marsh,  which  is  often  high- 
litnelling,  especially  after  the  first  rains,  when  it  positively  stinks. 

On  the  south-east  the  hills  in  places  rise  precipitously  from  the 
plain  some  800  feet  or  more,  but  soon  turn  away  to  the  east,  and  others 
not  BO  high,  but  also  with  a  stec]>  slope  to  the  swamp,  close  it  in  all  up 
the  eastern  side.  Close  under  the  highest  hills  are  many  hot  springs, 
of  a  temperature  of  115^  Fahr.*  and  near  these  are  some  patches  of  open 
water  formed  by  the  rivers  Mkiihwe  and  Mwambe/J,  which  flow  in  from 
the  heights  above.  The  plain  to  the  soutli  is  generally  a  swampy 
jungle,  but  further  north,  on  the  east  side,  it  soon  changes  to  a  level 
expanse  of  bare  mud,  which  extends  from  the  foot  of  the  hills  to  as  far 
out  as  one  could  see.  Water  lies  oa  this  perhaps  a  foot  or  more  deep 
in  the  summer,  but  we  only  found  a  dried  and  cracked  crust  all  over  it, 
rfio  that  walking  on  it  was  like  walking  on  loose  tiles*  Her©  and  there 
was  a  narrow  channel  of  stagnant  purple  and  intensely  salt  water,  and 
Dear  the  edgea  of  these  channels,  where  one  of  ua  happened  to  break 
'through  the  cruet,  ho  sank  t*»  the  knees  in  sticky  and  stinking  mud. 
This  mud  was  not,  however,  very  deep,  for  there  were  tracks  where 
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elephant  bad  croesed  it  even  before  the  crofit  was  quite  dry.  The  mud 
pldin,  and  the  swauip  soutL  of  it*  are  known  by  the  natives  as  Mwern 
Wantipa,  or  the  lake  of  mud.  We  found  no  drinking-water  at  all  up 
the  east  sideband  had  to  sleep  one  nit^bt  there  mthoutit.  Starting  long^ 
before  dawn  next  day,  I  arrived  at  10  a»m,  at  a  village  in  the  north-west 
corner,  the  chief  of  which  Bent  back  about  fifty  women  and  boys  with 
water  to  bring  in  the  rest  of  my  men,  who  straggled  in,  in  tw^os  and 
threes,  between  one  and  two  o^clock.  From  this  village  again  there  "waa 
no  water  until  we  crossed  to  the  river  Chorna,  2u  miles  further  aoroaii 
the  north  of  the  plain. 

The  Mweni  marsh  receives  the  rivers  Mkubwe  and  Mwambezi  an 
the  south,  and  Choma  and  Chisera  on  the  norths  the  fir^t  three  ruuning 
all  the  year,  and  the  last  only  during  the  summer.  The  Ma  wo  is  little 
more  than  a  waterway,  ivhich  drains  that  arm  of  the  swamp  in  ivhich  it 
lies  and  takes  some  of  the  flood-water  fn^tu  the  Choma ;  it  then  connects 
the  Choma  and  Chisyra  rivera,  Besides  these  rivers,  the  hot  spriog^B  on 
the  south-east  carry  in  between  them  perhaps  as  much  water  as  the 
Mkubwe  and  Mwanibezi  rivers  daring  winter.  This  hot  water  is  clear^ 
odourless,  and  tasteless ;  at  one  time  we  cooked  with  it  nnd  drank  it 
freely.  The  outlet  ie  down  the  Hofwe  plain  to  the  river  Kalong-wisi 
and  Lake  Mweru, 

Kear  the  rivers  and  open  water  hippopotami  abound,  and  during  the 
winter  elephants  are  plentiful  aU  over  tht*  plaia  ;  sometimes  two  or  three 
large  herds  may  be  seen  in  a  day,  leisurely  strolliDg  through  the  low 
jungle,  duetiug  themselves  with  roots  of  grass,  and  generally  accompanied 
by  flocks  of  ivhite  birds,  which  hover  around  and  settle  thickly  on  them,. 
I  may  mention,  for  the  benefit  of  any  one  who  might  think  of  going  out 
to  shoot  on  the  swamp,  that  it  has  since  I  wns  there  been  proclaimed  a 
preserve  by  the  order  of  the  liritieh  South  Afrira  tJompany,  All  the 
rivers  carry  fresh  water  to  tlie  miiraliT  but  in  places  where  it  has 
lain  in  sliullow  pools  and  been  ilried  up  it  leaves  a  thin  craat  of  salt 
on  the  sorfttce  of  the  soil.  The  crust  is  collected  by  the  inhabitants, 
packed  into  funnel-shaped  baskets,  and  water  filtered  through  it  into 
troughs  IkjIow.  The  >vater  is  then  evajKJ rated  for  the  mlt  it  has 
absorbed,  and  the  salt  supplies  the  country  for  over  100  miles  around. 
Salt  is  the  trade  of  the  marsli,  and  all  the  villages  on  the  west  side  are 
engaged  in  it.  Men  make  journeys  from  long  distances  to  buy  it,  and 
probably  from  16,000  to  20,000  lbs.  weight  is  thus  exported  per  annum. 

The  people  aroinid  the  marsli  are  Atawa,  a  tribe  united,  when 
Livingstone  was  there  in  1807,  uiidrr  one  chief,  Nsama,  but  now  broken 
up  by  Aiab  and  iJabemba  oppreiision  into  many  divisions,  some  of  then^ 
still  under  members  of  the  Nasitma  family,  but  not  one  strong  enough  to 
take  the  load  of  the  rest.  Nor  will  tlie  chance  for  thia  be  likely  to  arise 
now  that  the  British  have  occupied  the  country. 

Before  arriving  at  the  Mweru  marsh,  I  had  always  been  nnd€r  tbe^ 
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impression  that  it  was  an  impenetrable  swamp  full  of  elepLatita,  which, 
on  account  of  the  water  and  thick  reode,  were  qnite  vni approachable, 
ihiring  the  time  I  was  there,  certainly  the  greatest  difficulty  was  the 
scarcity,  not  the  abundance,  of  water.  Besides  going  round  it,  I  shot 
over  a  great  portion  of  the  northern  half  of  it,  and  it  waa  quite  Decessary 
to  know  where  the  water  was,  or  I  nnVht  ofteu  have  had  to  cump  a 
night  without  it,  It  has  not,  however,  always  been  so  dry.  The  chief, 
Lualika^  who  lived  on  a  little  hill  called  Chipiri  in  the  mardh,  at  the 
time  of  the  Arab  raids,  says  that  they  used  then  to  ^o  to  and  from  the 
mainland  in  canoes,  and  it  was  probably  one  of  his  canoes  which  I  had 
seen  high  and  dry  on  the  grass  not  far  from  Chipiri,  I  was  on  Chifiiri 
some  time,  and  almost  all  round  it  then  the  ground  was  quite  dry,  but 
flwampy  during  rains.  When  Dr.  Livingstone  crossed  the  Chisera  in 
September,  1867,  near  the  end  of  the  dry  season,  lie  found  it  more  than 
a  mil©  wide,  and  difficult  to  ford.  This  was  not  far  from  Mkula's 
present  village  on  the  Chisera,  where  the  plain  is  wide,  I  crossed  it  in 
many  places  a  little  further  down  the  river  A\athout  a  Rign  of  water> 
except  at  one  spot  where  there  was  a  little  swamp  with  hippopotami  in 
it;  whenever  I  crossed  it  by  Mkiik'a  village,  the  river  Chisera  waa 
quit©  dry. 

It  is  the  drying  of  places  like  this  great  marsh  which  often  gives  rise 
to  the  statement  that  Africa  itself  is  drying  up.  Certainly  the  Mweni 
marsh  has  carried  much  niore  water  than  when  I  saw  it,  and  on  the 
high  plateau  one  often  sees  well  waahed-ont  watercourses  which  now 
carry  little  or  no  water.  The  level  of  the  water  in  Tanganyika,  too,  is 
much  lower  than  it  was  some  years  ago;  and  on  the  river  Shire,  steamers 
that  used  to  go  constantly  to  near  the  Mnrchison  falls  cannot  now  get 
even  to  the  junction  of  this  river  with  the  Zambezi,  The  question  is  an 
important,  indeed  a  vital,  one  for  the  fntnre  of  Africa,  and  the  little 
evidence  I  could  collect  on  Tanganyika,  Mweru,  and  liukwa  seemed  to 
show  that  there  is  a  fluctuation  in  the  amount  of  rainfall  jnore  than  that 
there  is  any  constant  diminution. 

Taking  the  Mweru  marsh,  for  instance ;  dry  as  it  had  become  when 
I  was  there,  its  condition  was  considerably  changed  during  the  one 
rainy  season  after  I  left  it.  Dr.  Watson,  the  collector  and  magistrate 
of  the  Mweru  district,  wrote  me  that,  owing  to  the  great  rainfall,  Mweru 
Want] pa,  in  the  words  of  the  natives,  had  returned.  It  was,  in  fact, 
in  a  condition  it  had  not  been  in  for  years.  The  Choma  came  down 
very  early  in  flood,  and  throughout  the  season  carried  a  tremendous 
quantity  of  water,  so  that  now  there  are  horizons  of  open  water  to  be 
seen  on  all  sides,  and  springs  that  had  been  dry  for  years  have  come  to 
life  again.  Another  year  like  this  and  it  would  become  an  impene- 
trable swamp  again,  and  a  real  refuge  for  elephant h.  Then  the  spongy 
soil  of  the  marsh  and  of  much  of  the  country  through  which  the  rivers 
to  it  come,  being  well  saturated,  would  retain  the  water  for  a  long  time. 
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aD<l  the  high  rank  vegetation  would  prevent  much  evaporation  during 
the  winter.  With  little  rain,  however,  for  some  consecutive  eeasona 
after,  and  the  ground  in  consequence  drjing,  the  vegetation  could  be 
burnt,  aB  it  has  been  every  year  lately,  and  the  aun's  foil  power  would 
again  bake  the  bared  soil  and  once  more  exhaust  all  its  springs.  One 
year's  heavy  rain,  therefore,  seema  to  fill  the  Mweru  marsb,  and  it 
probably  dries  ouly  slowly  for  years,  until  another  very  wet  season  fills 
it  once  more. 

Neither  could  I  recogoize  any  signs  that  Rukwa  was  sensibly  drying 
up,  and,  as  I  have  said  already,  a  native  guide  assured  me  that  there 
had  been  much  leas  water  in  it  but  a  few  years  ago.  Heavy  thorn-trees 
and  thick  bosh  grow  now  in  places  close  up  to  the  shore,  in  encb  a 
position  that  if  the  lake  were  but  a  little  higher  at  least  all  the  enmtner, 
these  would  be  under  water,  and  during  their  lifetime  I  think  the  lake 
has  been  at  least  no  higher  than  now. 

The  level  of  Tanganyika  has  fallen  much  since  1887»  when  the  little 
mission  steamer  Good  News  used  to  anchor  where  now  there  are  gardens, 
and  all  round  the  lake  there  are  sigoe  of  the  water  having  been  higher 
than  now.  In  a  sheltered  bay  near  Tembwe  head  on  the  w^est  side 
there  are  evidences  of  recent  beaches,  which  I  measured  and  found  to  be 
16  feet  above  the  present  level  of  the  lake*  When  Stanley  was  on  the 
lake  at  TJjiji  in  1870,  it  had  risen  considerably  since  1871,  when  he  was 
there  before,  and  he  says  that  palm  trees  which  had  stood  in  the  market- 
place in  187],  were  iti  1876  100  feet  in  the  lake,  and  the  sand  beaoh 
over  which  Livingstone  aod  be  had  taken  their  morning  walks  was 
over  200  feet  in  the  lake.  Since  1890,  at  Kituta,  on  the  south,  no 
difference  has  been  noticed  in  the  levtd  of  the  water>  except  that  it  may 
have  gone  down  a  f[>ot  or  more,  for  what  was  in  1890  swamp  is  now 
dry  lanii  This,  however,  may  be  the  eifect  of  drains  which  have  been 
cut. 

Some  of  the  French  Fathers  of  the  Algerian  Mission  told  me  that  the 
month  of  the  Lukiiga,  the  outlet  from  Tanganyika,  has  now  a  bar  acroaa 
it,  and  no  water  flows  over  it ;  but  as  the  whole  drainage  area  of  the 
lake  basin  is  five  or  six  times  that  of  the  lake  itself,  and  as  the  level  of 
the  water  does  not  perceptibly  ohange  throughout  the  year,  there  must 
be  some  outlet  that  takes  away  the  flood  waters  of  the  rainy  season, 
and  the  level  of  the  lake  depends  not  only  on  the  rainfall,  but  also  on 
the  amount  of  water  that  can  get  through  or  over  the  bar  down  the 
Lukuga.  From  this  evidence  it  appears  that  the  water  rose  in  Tan- 
ganyika from  1871  to  between  1876  and  1886^  and  fell  till  1890,  since 
which  time  it  has  been  stationary,  Rukwa  w^as  low  in  1889,  and  per- 
haps till  1894,  but  has  risen  since.  The  Mweru  marsh  was  full  in  18G7. 
What  variations  it  went  through  till  1894  are  unknown ;  from  then  to 
1897  it  was  drying  up  rapidly,  but  in  1898  it  tilled  once  more.  In 
none  of  these  cases  is  tliere  real  evidence  of  steadily  diminishing  rainfall. 
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%nd  I  flaw  Botbing  to  lead  me  to  Biippoee  tliat,  within  aoy  reasonable 
^ime,  either  Lake  Kakwa  or  the  Mweni  swamp  has  been  considerably 
larger  than  it  is  noH%  or  was  quite  recently. 

The  Blow  filling  up  of  liiikwa  by  the  mnd  brought  down  by  the 
rivers  in  flocxl,  and  the  consequent  diminishing  depths  are  quite  another 
<)ueBtion.  IHmiiiishing  depth  means  an  increasing  amount  of  evapora- 
tion, and  this  with  the  same  amount  of  rainfall  each  year  can  have  but 
-one  end  where  the  proportion  of  plain  is  great  compared  to  the  area  that 
drains  to  it,  and  ultimately  l^ukwa  must  become  dry,  or  at  best  be  but  a 
swamp,  during  the  last  months  of  every  winter,  and  perhaps  even  with 
A  somewhat  greater  rainfall  this  end  would  only  be  postpooed. 

No  measurements  of  rainfall  have  been  taken  on  the  lowlying 
-ground  like  Kukwa  and  the  Mweru  swamps  but  at  Aberooro,  on  the 
plateau  above,  it  is  about  35  inches  per  annnm^  the  whole  of  which  falls 
between  November  and  April.  There  is  mostly  a  dry  time  of  two  or 
three  weeks  in  December,  and,  though  it  may  rain  almost  every  day 
after  until  April,  still  the  rain  is  not  incessant,  and  almost  every  day 
also  there  are  a  few  hours  of  bright  sunshine.  The  temperature  through- 
out the  year  does  not  vary  much,  for  the  clouds  and  rain  cool  the  air  in 
the  summer.  My  observations  at  Abercorn  showed  that  during  the 
whole  year  the  maximum  thermometer  varied  only  between  76°  and 
80'  Fabr.,  and  the  minimum  between  45^  and  58^  The  observations  were 
a  little  fragmentary,  but  I  think  they  are  not  far  from  the  truth.  In 
ewampa  on  the  high  plateau  I  have  seen  frost  in  the  early  morning,  but 
I  have  never  known  the  thermo  meter  at  Abercorn  to  register  a  tempera- 
ture below  45^, 

Situated  ou  the  direct  line  of  the  projected  railway  from  the  Gape, 
and  with  other  natural  outlets  down  the  Shire  and  Zambezi,  this  plateau 
contains  from  25,000  to  ;*0,UOO  square  miles  of  country  over  4000  feet 
above  the  sea,  and  of  this  perhaps  10,000  miles  have  an  altitude  ranging 
from  5000  to  7000  feet.  Tbe  climate  is  dry  and  subject  to  no  great 
fluctuations  of  tem])erature.  Malaria  unfortunately  exists,  but  it  is  not 
virulent,  and  Europeans  liviuf^  on  the  high  land  look  ruddy  and  well. 
Black-water  fever,  it  is  true,  has  carried  off  a  large  proportion  of  the 
few  white  inhabitants,  but  the  6tud3^  of  tropical  diseases,  which  is  now 
being  carried  on,  will  soon,  it  is  to  be  hoped,  lead  to  such  knowledge 
that  oven  this  fever  will  have  no  terrors  for  those  who  have  to  risk 
its  attacks,  and  then  tbe  Tanganyika  plateau  cannot  fail  to  become  of 
value  to  England,  not  only  as  a  residence  fur  the  few  traders  who 
may  receive  the  products  from  the  low  tropical  country  round,  but 
also  as  a  not  unpleasant  place  possibly  sni table  for  colonization,  and 
<iapable  of  being  made  rich  by  the  cultivation  of  such  valuable  sub- 
stances as  indiarubber,  which  are  now  only  traded  in  small  quantities 
from  the  natives,  who  with  their  natural  improvidence  never  hesitate  to 
entirely  destroy  all  the  rubber  vines  within  reach  for  the  eake  of  the 
♦Tubber  of  one  year. 
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There  are  not  yet  saffioient  mdii-atioBS  to  show  what  other  products 
may  ultimately  be  exported,  jind  we  can  form  no  opinion  from  experiencse 
of  other  countries,  for  the  conditions  of  this  country  are  unique,  and 
nowhere  else,  except  in  the  cordilleras  of  South  Ainerica,  is  there  any 
such  high  plateau  so  near  the  Equator.  I  travelled  for  some  time  over 
the  Bolivian  plateau,  which  is  from  13,000  to  10,000  feet  above  the 
sea,  and  in  places  is  deservedly  known  as  "  el  deapohlado/'  and  what 
impressed  me  most  was  tbat»  from  the  want  of  water  or  frona  the 
severity  of  the  cold,  it  was  in  a  great  part  a  desert  and  uninhabitable, 
and  but  for  its  mines  of  silver  and  other  precious  metals  would  probably 
only  bo  inhabited  by  Indians.  The  conditions  of  the  Tanganyika 
l^lateau  are  quite  different ;  not  being  at  such  a  great  altitude^  its 
climate  is  much  milder,  and  it  ib  altogether  better  watered  and  znore 
thickly  pofiulated.  Ko  precious  minerals  have  been  found,  and  there 
is  as  yet  no  native  industry ;  the  whole  of  the  cloth  and  bead**,  etc.,  at 
present  imported  are  almost  entirely  used  up  in  payment  for  the  labour 
and  food  needed  by  the  GovcrnmeTit  and  mission  stations,  and  for  the 
transport  of  their  goods  over  the  plateau,  and  of  those  goods  which  the 
Oerman  Government  or  the  Congo  Free  State  may  import  by  this  route. 

The  country  is  covered  with  thin  bush,  with  open  glades  of  no  great 
extent.  The  soil  is  not  generally  rich,  but  everywhere  there  is  some 
good  laud  where  wheat  and  all  English  vegetables  and  tropical  fruits 
can  be  grown  abundantly;  more  than  enough  wheat  for  use  on  the 
plateau  is  grown  by  the  L.M.  Society,  and  potatoes  and  vegetables  of 
all  Borts  with  the  least  c^re  are  equal  to  any  in  Europe.  Cattle  thrive 
well,  but  there  are  few  now,  as  they  were  killed  off  by  the  rinderpest 
or  taken  for  food  by  the  Awemba,  who,  having  been  accustomed  to  steal 
so  much  of  what  they  needed,  are  now  even  more  improvident  than 
their  neighbours. 

However  suited  the  country  may  became  for  Earopeaui,  its  value 
will  naturally  depend  on  the  induBtry  and  friendliness  of  tlie  native 
inhabitants.  At  l^^e6ent  they  may  be  said  to  be  geoerally  friendly  to 
the  English,  and  even  the  Babemba  are  not  a*  tively  hostile;  but  it  ninst 
be  remembered  that  as  yet  there  has  been  no  attempt  made  to  impose 
much  rule  on  them,  and  they  have  not  been  asked  to  pay  any  taxes. 
It  was  fear  of  the  Babemba  which  first  made  the  other  tribes  welcome^ 
the  Eoglish,  but  the  Babemba  are  rapidly  breaking  up,  and  at  the  same 
time  the  weaker  tribes  are  gaining  confidence  in  themselves,  or  at  Ic^st 
losing  their  fear  of  their  old  enemies.  When  that  fear  ban  disappeared, 
they  will  not  feel  so  content  under  English  control,  and  at  least  a  show 
of  force  will  be  necof  sary  before  they  can  be  made  to  pay  any  oontribii' 
tion  in  taxes  towards  the  expenses  of  administration.  Such  taxes  as 
yet,  whilst  tliere  is  no  money  in  circulation  in  the  country,  could  ODly 
be  paid  in  labour  or  in  kind,  and,  if  imposed  before  Jjobemba  is  properly 
occupied,  would  cause  too  much  discontent  and  friction  to   be  worth 
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^.-oUection ;  it  is  also  certain  that  maoy  people  would  move  out  of 
Englisli  territory  across  the  German  border*  Just  lately,  wben  asked 
for  labour  to  delivor  the  telegraph  material  along  the  road  from  Nyasa 
to  Tanganyika,  some  difficulties  were  made  about  supplying  it,  though 
it  would  have  been  i>aid  for  at  rather  a  high  rate»  and  two  chiefB  closed 
their  villages  against  the  magiatrate,  and  luade  at  least  a  show  of  armed 
resistanoe. 

Such,  then,  are  the  people  now ;  not  unfriendly  to,  and  somewhat 
afraid  of,  the  white  man,  but  always  inclined  to  resist  as  far  tia  they 
can  his  asstirajdion  of  authority  over  them.  They  by  no  means  consider 
themselves  a  oonqnered  people,  and  us  AMcan  natives  they  are  not 
acxinatomed  to  bo  obedient  for  love,  or  to  pay  taxes  from  any  sense  of 
duty. 

Before  the  reading  of  Captain  Boilean*i  aud  Mr.  Wallace's  papers,  the  Passi* 
l>E^T  said :  This  evening  wo  have  two  papers  relating  to  the  same  country,  the 
Tanganyika  plateau,  one  by  Jlr.  Wallace,  who  has  passe*!  some  considerable  time 
there  in  search  of  sport,  ami  the  other  by  Captain  Bolleau,  who  served  with  the 
dehmitatiou  commission,  to  decide  the  boundary  between  Germany  and  England 
on  the  plateau.  Captain  Bollcnu,  £  think  lie  would  winh  me  to  say,  served  uDder 
his  senior  officer,  Captain  Close,  »iid  he  tcllti  me  that  he  received  orders  to  writi* 
ihh  paper  from  his  superior  officer,  and  I  am  sure  yoa  will  find,  when  you  have 
heard  it,  that  he  has  carried  tbe«e  orders  out  in  a  most  admirable  way. 

After  the  reading  of  the  two  papers,  Colonel  Sir  T.  H.  Uohmcu  said;  I  have 
listened  witli  much  interest  to  Captain  Boileau's  capital  paper,  and  regret  that  my 
limited  acquiiintAnce  with  the  African  continent  does  not  permit  of  adding  any- 
thing to  the  local  information  which  he  has  given  us  in  so  pleasant  a  manner.  My 
African  exfjeriences  began  and  ended  with  the  survey  of  the  Abysijinian  water- 
shed, which  looks  down  on  j^ome  of  the  chief  sources  of  affluents  of  the  Nile  on  one 
side,  and  on  the  drainage  to  the  l*ed  Sea  on  the  other;  ami  when  I  recollect  the 
hot,  damp,  eteamy  atmosphere  of  the  Red  Sea  shore  in  June,  and  the  painfnl 
watching  of  stars  by  night  to  determine  the  longitude,  I  can  only  congratulate 
Captain  Boileau  on  his  happier  exjMjrieucea* 

And  it  is  his  survey  experiences  and  the  few  technical  remarks  that  he  has 
added  to  his  jjiper  which  naturally  interest  me  most*  If  he  bad  purposely  adopted 
the  methods  developed  hy  the  old  Afghan  Boundary  Commission  of  1881,  and  some 
other  later  survey  etlbrtH  in  the  Asiatic  wilderness,  he  could  not  have  been  more 
successful  in  ruuning  his  surveys  on  the  same  lines.  Even  to  the  difficultiee  of 
getting  a  clear  line  for  his  telegraphic  operations  there  is  a  cuiious  analogy  of 
experience.  One  persistent  and  obstinate  cause  of  discomfiture  was  at  least  spared 
him.  There  were  no  stray  camels  to  run  against  the  telegraph  wire  or  rub  them- 
selves .igainst  the  telegraph  pgst^  until  they  came  down.  And  yet  another  special 
difficulty,  I  remeoaber,  arose,  when  our  colleagne  at  the  other  end  of  the  wire 
iinnounoed  that  be  had  married  a  wife,  and  therefore  was  not  going  to  get  up  to 
gaze  at  stars  any  more. 

There  ie,  however,  one  very  impurtaut  aspect  of  Captain  Bojleim's  work  to 
which  I  would  call  your  attention.  It  is  the  fact  that  with  the  advantages  of  the 
telegraph  and  the  use  of  smalt  but  accurate  survey  instruments  large  areas  of 
country  can  be  rapidly  surveyed,  and  that  they  can  he  made  to  fit  exactly  into 
their  right  place  on  the  world's  map^  dovetailing  with  geographical  exactness  into 
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iht  edges  of  other  scieDtiBc  work  on  everj  side  of  thetn  without  the  atd  of  tb^t 
oofitly  process  of  geodetic  trinsgulAtiou  which  h^n  hitherto  boea  oeoeesary  to  pre- 
serve continuity  aod  exact oess  in  poaitioD*  Not  by  acy  means  would  I  depreciate^ 
the  value  of  geoiletie  work.  It  must  all  oome  sooner  or  liit^sr^  aud  the  magnificeat 
geodetic  seriea  •  already  run  by  Gill,  Morris,  Grant,  and  others  iu  St^utbern  Africa 
is  but  a  foretaste,  I  hope,  of  what  may  successfully  be  carried  out  right  through 
the  coutiaent.  But  its  bcieDtifio  end  and  aim  comprises  a  good  deal  else  than  the 
fufDlshiDg  of  a  basis  for  geographical  mappiog,  aiul  it  Is  clear  that  new  methods  atid 
new  instruments  can  assist  us  to  the  latter  end,  without  fear  of  disagreexnetit  or 
argument  when  it  comes  to  boundary  settlements  without  tbis  geodetic  basis.  There 
is  an  immense  amount  of  this  sort  of  work  before  uh  in  Africa,  which  ia  but  a 
patchwork  of  nationaUties,  and  it  behoves  every  officer  engaged  thereon  to  remember 
what  may  oome  after  him,  as  well  as  what  he  ht\i^  in  hand.  Therefore  it  is  mo^t 
satisfactory  to  hear  of  careful  and  accurate  observaUons  being  taken  to  diatanc 
peaks  and  laudmarks  that  may  serve  most  usefiii  purposes  to  future  survey ora. 
Nor  is  it  with  anything  but  the  keenest  pleasure  that  I  reco<^rii?io  the  name  of  on© 
of  my  old  survey  assistants,  Wahid  All  Khan,  as  a  useful  topographer.  But  witb. 
Ids  name  there  opens  up  a  question  most  important  to  the  interests  of  Africaa 
geography.  I  would  aak  wliether,  if  Indian  surveyors — not  always  of  the  very 
first  ciasi — are  fouud  so  useful  as  African  topographers,  it  is  not  time  to  start  a 
school  of  African  surveyors?  I  cannot  enter  into  the  question  of  how  or  whea  it 
should  be  done.  That  must  wait  for  another  time.  Hut  I  am  sure  that  Gaptalik 
Boileau  will  agree  with  me  that  the  more  gooil  native  topographers  you  can  get 
in  Africa,  the  better  for  all  concerned. 

The  Presidkst  :  We  have  had  thia  evening  two  very  interesting  pajiers,  for 
which  we  have  to  thank  the  writers,  on  nearly  the  same  country,  Captnln  Boileau V 
describing  the  country  between  Nyaaa  and  Tanganyika,  and  Mr.  Wallace,  going 
somewhat  further  aSeld,  gave  us  for  the  first  time  an  interesting  account  of  Lake 
Rukwa.  Captain  Boileau  wishes  me  to  explain  to  the  meeting;  that  he  was,  during 
the  whole  time  of  his  survey,  serving  under  Captain  Close,  whu  was  the  leader  in 
conjunction  with  the  German  party.  Hia  paper,  I  think,  wa^  admirably  arranged* 
and  gave  ua  an  exceedingly  clear  idea  of  the  physical  asj^ects  of  the  plateau,  and 
be  also  gave  us  a  very  interesting  account  of  the  t>e<>[de  and  the  missions.  His 
surveying  work  and  Captain  Close's  have  been  commented  on  by  Sir  Thomas 
Holdich,  and  1  think,  when  I  have  some  months  hence  to  report  at  Berlin  what 
we  have  done  with  regard  to  General  Cbapmiiu  s  proposal  for  the  triangulation  of 
Africa,  that,  thanks  to  Cap  lain  Close  and  Captain  Boileau  and  ihe  astronomer  at 
the  Cspe,  and  others,  we  ihall  bo  able  to  give  a  very  sati.sfactory  account  of  the 
progress  that  has  been  made  during  the  last  year.  Mr.  Wallace  has  described  that 
very  remarkablu  grassy  plain,  which  he  tells  ua  is  100  miles  in  length  and  from 
25  to  30  miles  in  breadth,  bounded  by  stmight  lines  of  hills  on  one  side,  apparently 
precipitous;  and  I  regret  that  his  health  did  not  permit  him  to  complete  the 
examination  of  that  somewhat  remarkable  formation  to  tbo  northward ;  but  what 
be  baa  done  is  very  important.  He  has  for  the  first  time,  as  I  have  said,  glvca  a 
very  complete  atid  full  acojunt  of  a  kvke  previously  unviaited  except  by  Sir  Harrys 
Johnston,  who,  I  think,  did  not  succeed  in  run  thing  the  actual  margin  of  it. 

We,  therefore,  have  now  to  pass  a  very  ci>rdial  vote  of  thanks  to  Cupta'n  BoUeau 
for  his  paper,  and  for  the  way  in  which  he  illustrated  it,  and  to  Mr.  Wallace  al^^o 
for  hia  most  interesting  commutdcalioD.  I  am  ^[Uite  sure  the  meeting  will  pasa 
these  two  votes  by  acclamation. 
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NOTE  ON  THE  HEIGHTS  OF  LAKES  NYASA  AND  TANGANYIKA 
ABOVE  SEA-LEVEL. 

By  Captain  C.  F.  CLOSE,  R.E. 

Thb  following  is  a  list  of  the  previous  determinations  of  the  height  of  ' 
Tanganyika,  as  shown  on  the  maps  in  the  map-room  of   the  BoyaL 
Geographical  Society : — 

Feet. 

Baumann        2886 

Stanley  2755 

Hore 274i> 

Cameron         •...  2709 

StaiiB 2090 

WiBsmann       2G70 

Popelin  266:{ 

Reiohard         2558 

Mean        2713  feet  ±  23  feet. 

The  following  is  a  list  of  the  determinations  of  the  height  of 
Nyasa : — 

Feet. 

Kirk  1522 

Stewart 162a 

British  party,  Anglo-German  Commission,  1898,  A.,*  Chinde  and  Fort  Johnston      1583 

V  »»  »»  »»  n        •"•»  »•  »»  1do3 

»  »  >»  »,  M      A.,  „        Karonga     ...      1646 

>»  w  M  »»  n      H.,  „  „  ...       1900 

„  n  M  *>  »      H.,  normal  „  ...       1650 

Mean        1651 

±m 

The  di£ference  hy  barometric  determinations  of  the  levels  of  the  two 
lakes  is  thus  1062  feet  ±  38  feet.  Now,  the  diflference  of  these  levels  by 
the  triangalation  carried  out  by  the  British  party  of  the  Anglo-German 
CommissioD,  was  found  to  be  935  feet  ±  22.  The  weighted  mean  is  there- 
fore 980  feet,  which  may  be  taken  as  the  probable  difference  of  level  of  the 
lakes.  Whence  the  errors  in  the  heights  of  Nyasa  and  Tanganyika  are 
respectively  46  feet  and  36  feet ;  and  the  height  of  Nyasa  above  the  sea 
is  1700  feet,  and  of  Tanganyika  2680  feet. 

These  will  be  modified  if  the  results  of  the  German  party  are  published,, 
but  certainty  will  only  be  reached  by  levellir»g  up  from  the  sea.  It  is 
believed  that  the  railway  survey  recently  carried  out  by  Mr.  Tower  will 
throw  light  on  the  question. 


*  A.  =  aneroid. 
H.  =  bypsometer. 
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ON   KUMATOLOGY.* 

(The  Siui>y  of   thy.  Waves  and  Wavk-stkuctures  of  the  Atmosphi 
Hyprosi'ueuk,  and  Lithqsphebe.) 

,  By   VAUGHAN   CORNISH,   M,Sc.  (Vict).  r.C.S.,  P.RvQ.S.,  ABaociate  of  the 

Owens  College. 

TwE  foiluwing  is  an  abstract  of  3Ir.  Vaiighan  Comisli*8  paper.  The 
autlior  proi>ofees  to  treat  the  suhjecta  here  referred  to  in  a  detailed 
mflDuor  in  a  Beries  of  papers,  which  will  appear  &a  the  difiFerent  branches 
of  the  subject  are  successively  ripe  for  treatmeot.  The  papers  "On  th© 
Formation  of  Saiid-diiues '^  (Gt'Otjraphkal  Journal,  March,  1897)  and  "  On 
Sea-beaches  and  Sandbanks"  {Geofjraphivnl  jQumal^  May  and  June, 
18^8)  may  be  regarded  as  Noa.  I.  and  IL  of  the  soriea.  The  present 
abstract,  which  ititroducea  the  new  term  *'  Ktimatology/'  and  g^irea  a 
preliminary  definition  of  its  scope,  may  be  regarded  aa  the  thii-d  of  the 
Bdriea, 

"  The  importance  of  the  study  of  waves  in  geography  has  not  yet 
been  fully  recognized,  except  in  the  case  of  tides  and  earthquakes.  My 
purpose  tonight  is  to  bring  before  the  Society  the  advantage  of  group- 
ing together  and  studying  together  the  waves  and  wave-structures  of 
the  atmosphere,  hydrosphere,  and  lithospliere.  Certain  of  the  wave- 
phenomeDa  I  have  already  dealt  with  at  afternoon  technical  lueetiuga 
during  the  la«t  two  years,  under  the  titles  of  *  Formation  of  Saud-danos  * 
and  *  On  Sea-beaches  and  Sandbanks/  I  want  to  emphasize  the  sig-nifi- 
cance  of  these  studies.  They  am  but  parts  of  a  whole,  hot  it  is  difficult 
for  any  one  not  a  6[»©cialist  to  realize  this,  because  the  parts  have  familiar 
names,  whilst  the  whole  has  no  name.  I  think  the  time  has  come  when  it 
will  he  for  the  advantage  of  our  science  that  there  should  be  a  distinctive 
word  for  the  study  of  the  waves  and  wave-structures  of  the  Earth  aa 
a  special  hranch  of  geography.  Kr/xa,  genitive  Kvparoq^  is  Greek  for 
•a  wave/  T  propose  that  the  word  *kumaJology*  be  added  to  the 
vocabulary  of  our  science,  to  designate  that  department  of  geography 
which  deals  with  the  waves  and  wave-atruotures  of  the  Earth.  Tidee 
and  earthipakes  already  receiving  the  whole  attention  of  individual 
specialists,  I  do  not  further  refer  to  them  to-night,  but  describe  the 
study  of  the  kmnatologist  outside  those  subjects  as  being  air-waves  and 
wave-clouds,  the  waves  of  the  sea,  in  themselves  and  ia  their  actions, 
the  waves  of  lakes  and  rivers,  the  sand-dunes  of  the  coastii  and  desert, 
and  the  work  of  the  wind  in  making  and  sifting  sand  and  dust,  sand- 
banks and  fcca-bc  aches,  the  sand -waves  which  oorrugate  the  beds  of 
streams  and  rivers,  the  ripple-mark  of  the  sea-bottom  and  its  homologous 
forms,  the  ripple-ridging  of  hillsiiles,  and  the  waves  of  drifting  snow. 
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He  will  also  study  the  eroaion  forms  com  piemen  tary  to  theae  ftocanm- 
Ifttioa  forms,  whether  in  rock,  or  anow,  or  compacted  aand.  Aod  besides 
all  this,  there  iss  the  study  of  rock-foldiDg  from  the  special  puiot  of  view 
of  the  mechaaism  of  waves,  which  I  think  may  yield  great  things. 
Further,  the  methods  necessary  for  studying  waves  will,  I  hope,  find 
incidental  applicatioas  to  other  problems  of  phjBical  geography,  such  as 
the  forma  and  movement  of  glaciers. 

'*I  propose  to  illustrato  what  I  mean  by  kumatology  by  showing 
andcximmenting  on  photographic  lantern -slides  of  some  wave^tructuree.'*' 

Mr.  Comieb  then  illtiatrated  from  the  lantern  elidea  the  mounting 
up  of  a  ewell  on  en tt- ring  shallow  water,  with  ateepening  front  and 
flattening  of  the  back ;  the  gradual  diminution  in  aize  of  waves  in 
approaching  a  gently  sloping  shore;  the  perfect  form  of  the  breaker 
when  an  off-shore  wind  prevents  the  crest  from  falling  prematurely; 
the  network  pattern  of  the  foam  ;  and  the  foam  bridges  between 
pairs  of  whirlpools  of  dark  water,  like  the  bright  bridges  of  sunspots. 
In  a  cascade,  the  foam  network  was  seen  drawn  out  as  when  a  net  i& 
stretched.  The  ripplicg  of  the  foam  of  the  breakers  by  a  strong  cross- 
wind  was  shown^  as  in  Fig,  a,  Plate  I.  The  crossing  of  different  sets 
of  waves,  giving  dark,  sharp-pointed  wedges,  or  flashing  mirrors  of 
light,  according  to  the  position  of  the  sun,  was  shown ;  and  the  placid 
surface  of  a  lake  on  a  calm  ilay  was  seen  to  be  rising  and  falling  in 
swells  when  illuminated  by  the  slyintiog  light  of  the  setting  sun, 
which  brought  out  the  low  relief.  In  another  photograph  the  appa- 
rently glassy  surface  of  a  pond  was  seen,  by  the  systematic  distortion 
of  reflectioD,  to  bo  agitated  by  waves.  The  mutual  independence  of 
crossing  waves  was  illustrated,  as  in  Fig,  B,  Plate  I.  Then  followed 
a  eeriefi  of  photographs  of  the  complicated  train  of  waves  which  follows 
a  ship  in  her  course,  each  wave  preserving  its  position  relatively  to 
the  ship,  but  the  rear  of  the  group  travelling  only  at  half  the  upeeA 
of  the  ship,  so  that  the  train  of  waves  is  ever  lengthening.  Canal- 
boat  waves  and  the  tidal  "bore"  brought  the  lecturer  to  the  waves 
of  streams,  and  he  described  in  detail  some  curious  waves,  of  which 
photographs  were  shown,  which  travelled  up-stream,  not  aa  a  "  bore," 
hut  without  change  of  form  (Fig.  c,  Plate  I.).  These  he  had  observed 
in  streams  which  plough  their  way  through  sandy  beaches  to  the  sea. 
The  water-wave  was  really  controlled  by  a  submerged  sand-wave,  the 
up-stream  flank  of  which  was  exposed  to  a  heavy  shower  of  sand  from 
the  turbid  water  (see  diagram,  p.  626).  The  stream  being  shallow  and 
its  surface  in  waves,  the  crest  of  the  water- wave  was  pushed  up-stream 
as  the  up-stream  flank  of  the  sand*  wave  received  additions  of  materiah 
The  scour  of  the  water  was  thoreby  deflected,  and  the  lee  slope  of  the 
sand-hill  was  scoured  away  jnat  as  fast  as  the  weather  slope  grew. 
Thus  the  sand-hill  movt^d  np-stteam,  altliongh  every  particle  of  sand* 
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and  every  particle  of  water  travelled  down-stream.  By  the  subeideni 
of  water  from  temporary  ohannels,  "ripple-drift"  sand-fitructnres  were 
sometimes  perfectly  preserved,  as  shown  in  Fig.  A,  Plate  IJ,  Mr. 
Comisli  then  showed  photographs  of  ripple-marks  mimicking  organic 
forms,  and  of  rippled  clonde,  and  the  ripple-ridging  of  hillsides,  and 
went  on  to  deal  with  the  rippling  of  saod  by  wind  (Fig.  B,  Plate  II.). 
A  table  of  measnrements  was  exhibiteil*  which  proved  that  the 
flhape  of  these  ripples  was  approximately  constant  for  wave-length« 
from  1  to  145  inches.  The  shape  was  the  same  in  desert  sand  as  i 
the  sand  of  the  seashore  to  within  4  ]H3r  cent.  He  had  succc^eded  in 
reproducing  these  ripple«  by  the  action  of  a  steidy  artificial  blast  inx>n 
ordinary  heterogeneous  sand,  but  artificially  assorted  sand  containing 
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Ur-9TB£AJI   WATEB-WAVE   AM)   ^A»I>-WAYE.       THUB   SCALE  t    WAVB-LBNOTH  9  INCSI 
(measured  uy  the  AUTBOB.) 


no  fine  particlea  was  not  throvsm  into  ripples.  For  thin  it  was  neoee^ary 
that  there  shonld  be  particles  fine  enough  to  be  tossed  away  by  the 
eddy  which  forms  in  the  lee  of  the  larger  grains.  Sand-dunes  we: 
built  lip  by  the  wind  on  similar  principles.  Photographs  of  dese 
fl&nd-dnnes  were  shown,  one  of  which  exhibited  the  recent  encro«uj]i- 
ments  of  sand  which  have  buried  the  road  between  Karachi  and  Clifton 
(Fig.  c»  Plate  II.).  The  sand-dunes  here  are  advancing  as  a  train  of 
waves  before  the  south-west  monsoon. 

The  slides  shown,  upwards  of  forty  in  ntimber,  w^ore  from  part  of  the 
collection  of  photographs  which  Mr.  Cornish  has  made  during  the  past 
four  years.  The  vabie  of  this  collection  is  not  merely  for  pnrpi>8es  of 
exposition  and  illustration,  but  also  as  evidence  and  record  of  the 
phenomena  of  Icumatology,  many  of  which  are  illusive  and  difficult  to 
observe. 


a 


After  the  reading  of  the  [^aper,  the  following  diBcussioo  took  pUca  : — ^ 
Cflptain  WiLSOK  Barker:  I  am  afraid  I  &m  hardly  prepared  to  mak« 
remarks  to-night.  My  own  investigations  have  chiefly  had  to  do  with  a  oomp^ii 
of  wa?e-diflturbanoe  by  the  varying  motioni  of  a  vessel  in  the  first  instance  ;  and 
in  the  second,  with  &  comparison  between  the  disturbance  caused  by  a  vessel  aad 
that  due  to  the  movetnetits  of  &»h  and  cetaceans ;  bat  I  think  Mn  Cornish  might 
well  devote  his  attenlion,  with  valuable  practical  results,  to  the  neutral  zone  on  the 
ooasfc-line.  I  believe  the  matter  has  been  iovestigated  by  some  foreign  obaerrer 
who  found  tbat  the  adv'ancmg  wave  carrtes  atones  up  the  beach,  while  below  a 
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Rlpftle-Jrifl  structure  left  by  subr-IJonce  of  water  from  tempHfrarv  rivulet 

Cdusi^il  by  a  tliiinderMurm. 

Hrom  a  photo  (trap  h  by  the  authur. 


Sand  Dunes  4  J  vane  I  fic  trom  the  shore  anJ  bitH'k^nj:  the  muiJ  b^rwe^n 

Clifton  and  K^riiirhl 

Fmm  a  phulii^aph  by  Mr   P.  K,  Cunlllli 
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certftin  depth  it  carries  them  away  &om  the  beach.  The  line  of  bo  movemeiil  lie 
calls  the  **  aetitral  line.**  The  ix)Bition  of  this  Deatral  line  is  a  matter  of  consider- 
able importance  in  tbe  building  of  harbours,  as  waa  lately  exemplified  in  the  new 
harbour  at  Dover,  wliich  has  been  inaccessible  at  certain  times  owing  to  the  fearful 
turmoil  of  the  sea  produced  by  some  deflection  of  the  wavea*  This  harbour  difiBcuIty 
migbt  possibly  have  been  avoided  by  a  better  knowledge  of  wave-action* 

Mr.  Comiah'a  very  interesting  observationa,  and  his  study  of  theae  special  wave- 
acttonSf  should  lead  to  a  better  understanding  of  this  moat  important  subject. 

Dr.  H.  R,  Mill  :  We  have  this  session  been  favoured  with  a  number  of  papers 
dealing  with  physical  geography,  but  this  is  the  first  which  haa  broken  entirely 
new  ground,  has  presented  a  new  aspect  of  geography,  and  given  a  new  name 
to  it.  lb  is  not  many  years  since  the  name  of  limnology  was  created ;  shortly 
afterwards  we  had  speloology,  both  of  these  being  departments  of  minute  speciali- 
zation ;  but  kumatology,  which  Mr.  Cornish  proposes  to  introduce,  is,  in  a  sense, 
a  more  important  subject  than  these,  beca<i&e  it  is  not  a  minute  specialization, 
but  one  of  those  generalizations  which  makes  geography  so  distinctive  as  a  science  ; 
it  embraces  not  only  air,  water,  atid  land,  but  the  sand  that  drifts  over  the 
grirfftce  of  the  land.  We  remember  the  extremely  brilliant  but  unfortunately 
unpublished  paper  by  Prof.  Lapworth  some  years  ago,  in  which  he  pru|x>«ed  to 
explain  the  origin  of  continent  and  ocean  basin  by  a  theory  of  the  crest  nnd  troughs 
of  great  waves  vibrating  round  the  world.  We  can  thus  see  that  the  wave -idea  runs 
through  tie  whole  field  of  geography,  from  the  upper  limit  of  our  atmosphere  down 
to  the  inner  core  of  the  Earth.  There  is  one  thing  that  has  curiously  escaped  my 
memory  when  I  have  spoken  to  Mr.  Cornish — that  is,  the  singular  appearance  of 
water*waves  under  a  thin  sheet  of  perfectly  elastic  ice.  When  a  steamer  is  niuntng 
through  a  thin  layer  of  tee,  resting  uniformly  on  a  still  surface  of  water,  one  eees 
the  waves  from  the  pro|>eller  prtxseeding  unchecked  under  the  ice,  the  surface  of 
which  responds  to  the  movement  of  the  waves  without  breaking.  At  tbe  time  I 
obflerved  thitt  phenumenon,  fourteen  years  ago,  I  had  no  camera,  and  was  unable 
to  take  ^jhotographs, 

I  should  like  to  call  attention  to  tLe  great  interest  and  originality  of  many  of 
the  photographs,  some  of  which  were  obtaine^l  with  great  difficulty,  and  not  without 
a  little  danger.  Tlie  photograph  of  the  crossing  of  two  waves,  strikes  me  as  one  of 
the  most  beautifiil  I  have  seen  upon  the  screen. 

Dr.  Akthur  Haydon:  There  is  one  im|)ortant  point  to  which  Mr,  Vaughan 
Cornish  in  his  most  excellent  paper  has,  howeverj  not  referred.  This  \h  the  curious 
action  of  the  waves  on  '*  a  boat  that  propels  itself."  This  boat  has  no  engines,  does 
not  go  by  steam,  electricity^  or  man-power,  and  yet  as  you  sit  quietly  in  her  and 
do  nothing,  she  will  move  of  her  own  motion  against  wind  and  wave  at  a  speed  of 
from  3  to  4  miles  an  hour— the  rougher  the  ssa,  the  faster  she  moves.  The  fact  Is, 
the  boat  is  propelled  by  the  action  of  the  waves,  as  in  perfectly  stiE  water  she 
would  not  move  at  all. 

The  cause  of  her  propulsion  can  be  explained  in  the  following  manner :  Two 
pieces  of  apfmratus,  something  like  gridirons,  are  tixcd  one  at  the  buw  and  one  at 
the  stern,  about  on  a  level  witb  the  keel ;  they  are  strips  of  hardened  steel,  with  thetr 
free  ends  pointing  in  the  reverse  direction  to  the  course  of  the  boat.  Each  frame 
holds  four  of  these.  They  are  20  inches  long,  and  10  inches  wide;  they  are  ^'^r  of 
an  inch  thick  at  their  union  with  their  frames,  and  ta|)er  oiT  to  ^q  of  an  inch  at 
their  free  ends.  The  dimensions  of  this  boat  are :  length,  13  feet ;  breadth,  3  feet ; 
depth,  2Q  inches ;  weight,  400  lbs.  The  two  set^  of  steel  fins  weigh  about  80  lbs., 
and  from  their  position  act  effectually  as  partial  ballast. 

The  explanation  of  the  action  of  the  waves  on  tbe  above  is  as  follows :  When 
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the  boat  is  roliin^  and  pitchmg,  every  roll  and  pitcb  moTes  these  steel  Eds,  and 
tbej  are  cooatantly^  retiirDJag  to  their  original  position  by  their  own  elastictty* 
The  oonsequoQce  is  that  as  long  as  the  roUm^  and  pitching  of  the  boat  continuea, 
tbej  act  like  the  fins  and  tail  of  a  d^^h,  and  push  and  pull  the  boat  along.  I  shall 
be  glad  to  hear  some  scientific  explaDation  of  these  pbtmomena. 

The  pREgfiDEKT :  With  reference  to  the  ripples  on  the  sand  cansed  by  the  wind^ 
I  caDDOt  help  hoping  that  Captain  Eg^crton  will  consent  to  describe  to  the  meeting 
the  ihenumenon  of  Baetrugr,  of  which  he  has  had  great  experience  in  the  arctic 
regions,  as  it  baa  some  analogy  to  this  movement  of  the  sand. 

Gapt^n  Egebton  :  I  really  don't  know  what  I  have  to  do  with  aand ;  I  didu^t 
realize  that  the  sastrugi  of  the  snow  was  the  same  thing.  I  have  no  doubt  it  ia 
due  to  the  wind,  I  can't  say  much  about  it,  except  that  I  know  it  curves  the  snow 
up  very  much  Like  the  photo^raphM  wo  have  seen  of  sand,  and  at  certain  times  in 
the  spring  it  becomes  very  uncomfortable  stuff  to  travel  <>ver  j  it  makes  a  hard  crusty 
surface  partially  hollow  underoeatb,  and  as  you  are  tramping  along  with  the  aledge 
you  put  yonr  foot  on  it,  the  other  follows,  and  down  yon  cotue  and  bite  your  tODgue* 
1  really  doi^'t  know  anything  else  about  it.  ■ 

The  President  :  It  only  remains  to  thank  Mr.  Vaugban  Cornish.  It  has  struck  ■ 
me  that  this  paf»er  is  essentially  an  educational  paper;  it  reminds  us  of  how  much 
there  is  of  scientilic  interest  in  phenomena  which  are  qtiito  of  everyday  familmrity. 
We  cannot  go  out  of  our  own  doors  without  seeing  objects  of  interest  if  we  choose 
to  think;  even  the  worn-out  flagstones  before  our  areas  give  food  for  reflectioiip 
thought,  and  study,  I  should  not  be  in  the  least  surprised,  when  I  go  to  atudy 
duck  wav€s  tn-morrow  Id  St.  James's  Park^  to  find  many  of  my  friends  here  tkis 
evening  studying  them  also,  I  shall  be  still  less  surprised  if,  when  Mr,  Vaughan 
Cornish  proceeds,  on  the  samo  scientific  basis,  to  give  us  an  account  of  hia  study  of 
deep^ea  waves  at  one  of  our  afternoon  meeting!^,  he  baa  a  very  large  audience 
amongst  thuse  who  have  heard  the  interesting  and  suggestive  paper  this  evening. 
I  will  now  propose  to  you  a  very  cordial  vote  of  thanks  to  Mr*  Vaughan  Comish 
for  his  paper. 


EXPLORATION  IN  SARIKOL,* 

By  Captain   H,  H.  P.  DEASY, 

Leaving  Yarkand  on  November  3,  1898,  I  went  vid  Ko^harab,  the 
Arpatalak  Da  wan,  and  Khandar  Da  wan  to  the  upper  part  of  the  vallej 
called  Wacha  by  Kirghiz,  and  Uchi  bj  its  inhabitants.  Here  several 
days  were  spent  in  obtaining  the  correct  longitude  of  my  atarting-pomt 
by  meaoB  of  triangulation.  Aa  Boon  as  the  aub-fiiirveyor,  whom  the 
Survey  of  India  had  most  kindly  lent  me,  had  finished  the  topographical 
work,  a  start  waB  made  for  the  country  erroneously  called  Manom  Pamir. 
The  real  name  of  this  narrow  valley,  inhabited  by  Tajiks,  is  Mariong^ 
and  it  extends  in  latitude  from  31''  23'  N.  to  37"*  19'  N.»  at  the  jaucUon 
with  the  Yarkand  river,  in  long.  75°  55'  E.  From  Noeh  Tans,  the 
largest  village  in  Mariong»  I  tried  to  find  a  route  to  the  west  end  of 
Baskam  along  the  valley  of  the  Yarkand  river,  but  its  tortiiouB  course, 
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its  gTB&t  depth,  and  its  precipitous  banks,  Beveral  thoueatid  feet  high, 
rendered  progress  difficnlt,  if  not  im possible.  It  was  during  this  period 
that  a  very  Btrildag  loop  of  the  Yarkand  river  was  discovered,  about  10 
miles  in  length,  with  only  about  1 J  mile  separating  the  upper  stretch 
from  the  lower. 

Owing  to  the  lohabitantB  of  Mariong  having  refused  to  show  me  the 
direct  route  to  the  west  end  of  Raakam,  I  was  compelled  to  make  a  long 
dStouT  rid  the  Pichanyart  Da  wan  and  Sanglash.  I)  tiring  this  nine  days' 
march  five  passes,  one  over  17,000  feet,  were  crossed  in  mid-winter,  and 
eamp  was  pitched  on  the  right  bank  of  the  Yarkand  river,  only  11 
miles  distant  from  the  most  southerly  part  reached  from  Mariong, 
Once  more  unnecessary  trouble  was  experienoed,  as  the  Tajiks  who 
acted  as  guides,  although  professing  to  be  anxious  to  render  every 
assistance,  brought  me  over  a  Yery  bad  and  high  pass  aud  along  a  vile 
track,  which  was  fortunately  avoided  on  the  return  journey,  at  the 
expense  indeed  of  an  extra  day's  march  and  the  crossing  of  four  other 
passes,  one  being  nearly  17,000  feet  in  height. 

In  order  to  give  some  idea  of  the  difficult  nature  of  the  country,  it 
may  be  mentioned  that  eleven  passes,  averaging  about  14,7 00  feet,  were 
crossed  in  fourteen  days.  The  intervening  valleys  were  very  deep  and 
narrow,  and  were  in  many  places  choked  with  dense  jungle ;  and  the 
track  was  sometimes  so  steep  and  difficult  that  even  nnfaden  animals 
could  only,  when  assL^ted  by  men,  pass  along  with  any  degree  of  safety. 

Having  carried  on  topographical  work  up  to  the  point  where  it 
was  brought  in  the  previous  winter,  I  checked  the  longitude  of  the  west 
end  of  Riiskam,  and  then  went  to  the  Knian  Urgi  valley  to  check  the 
longitude  of  the  place  where  I  had  taken  a  series  of  lunar  ohservations 
in  January,  1898.  Thence  I  descended  that  valley  to  Tir,  a  small 
village  about  5  miles  from  the  junction  of  the  Kulan  Urgi  and 
Yarkand  rivers,  in  lat.  37"^  2V  N.  and  long,  76"*  16'  E.  From  Tir  short 
excursions  were  made  up  the  Yarkand  river  to  near  Sanglanh,  to  the 
Kuramut  Da  wan,  and  lastly  to  the  Ssindal  Da  wan,  both  of  which  are 
very  high,  steep,  and  exoeedingly  stony,  especially  the  former.  As  soon 
ftg  the  Yarkand  river  was  sufficiently  frozen,  I  left  Tir  and  followed  that 
river  down  to  the  mouth  of  the  Danga-bash,  or  Tashkurghan  river,  as  it 
Is  called  in  the  lower  part  of  its  course,  in  lat.  37°  60'  N,  I  had  hoped 
to  be  able  to  follow  this  river  down  to  Kosarab,  hut  that  was  found  to 
be  impossible  owing  to  the  absence  of  ice  and  the  precipitous  banks, 
quite  impracticable  for  animals  at  the  two  places  where  the  river  was 
not  frozen,  so  a  detour  had  to  be  made,  partially  along  the  Danga-bash 
river,  to  Kosarab.  From  Kosarah  I  ascended  the  Yarkand  river  with  a 
afxnall  caravan  as  far  as  animals  could  go,  and  thence  went  on  foot  to 
the  mouth  of  the  Daugn-bash  river,  I  was  by  no  means  loth  to  return 
to  Kosarab  (having  completed  the  exploration  and  survey  of  the  Yarkand 
river  from  Kaskaru  northwards),  with  easier  routes  in  prospect,  as  well 
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as  the  probability  of  having  houses  in  which  to  pass  the  nights.  Since 
leaying  the  Wacha  valley  on  November  28,  eleven  nights  had  been 
spent  in  the  open,  the  average  mioimum  temperature  being  +  5^  Fabr. 

Owing  to  illness  during  tbe  previous  winter,  the  surveyor  was  not 
able  to  snrvey  the  country  between  Chumdi  and  the  Sandal  Da  wan,  bo 
a  short  excursion  was  made  from  the  former  place  to  fill  in  this  gap,  and 
survey  the  Asgan-sal  river  up  to  its  sources  close  to  the  Sandal  and 
Kuramut  passes.  After  returning  to  Chundi  to  get  observations  for 
rates,  I  continued  along  the  right  bank  of  the  Yarkand  river  to  where 
the  K  ho  tan  road  crosises  it,  and  rcacLed  Yarkand  on  February  2. 
Throughout  this  journey  the  weather  was  exceptionally  fine,  but  cold, 
and  at  only  two  places  did  it  prevent  me  from  taking  ohaervationa. 
Frequent  good  rates  were  obtained  for  the  chronometer  watches^ 
which  maintained  such  satiBfactory  rates  that  the  error  in  longitude  on 
arrival  at  Yarkand  was  only  0*7  second.  The  longitude  of  my  observing* 
station,  close  to  the  old  town  of  Yarkand,  was  carefully  determined  in 
March,  1898,  permissioo  to  observe  in  the  Yangi-Sbabr,  where  Trotter 
observed,  having  been  obtained  throu|^h  the  kind  help  of  Mr.  G. 
Macartney.  This  value  was  checked  by  nn  oecultation  observed  in 
October,  1898,  a  ml  found  to  be  correot* 

After  a  brief  but  much  needed  halt  in  Yarkand,  1  took  a  circuitoue 
route,  best  known  as  the  Khan  Arik  route,  to  Kasbgar;  and  w^aa 
fortunately  enabled  to  fix  astronoroieally  the  positions  of  four  plaoea 
not  shown  on  any  map,  and  check  that  of  Khauarik,  which  is  in  lat^ 
3D°  16'  N.,  long.  76"  37'  E.,  or  about  2!  S.  and  17'  E.  of  the  position  pre- 
viously ascribed  to  it. 

JJuringmy  jotirney  to  Sarikol  and  adjacent  country,  about  4000  square 
milea  of  country  were  surveyed,  ou  tbe  scale  of  8  miloa  to  one  inch,  by 
the  hard-working  and  competent  topographer  whom  the  survey  of  India 
kindly  leot  me.  Frequently  it  was  necessary  to  send  two  men  with  the 
surveyor  to  hold  up  numnalis  to  partially  protect  him  from  the  biting 
winds  on  the  high  passes,  when  the  temperature  was  often  below  zero  ; 
and  no  email  amount  of  praise  is  due  to  this  man  for  carrying  on  work 
under  such  very  trying  circumstances.  The  positioDs  of  thirty-threo 
places  were  determined  astronomically  by  me,  and  the  longitudes  of 
twenty-eight  otlier  places,  where  I  had  observed  in  the  previous  winter, 
cbecked* 
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A    POPULAR  TREATISE  ON  THE  TIDES.* 

**  A  MATHEMATiCAi.  urgument  is»  after  all,  only  organized  common  senfie, 
and  it  is  well  that  men  of  science  should  not  atwaj's  expound  their  work 
to  the  few  behind  a  veil  of  technical  language*  but  should  from  time  to 

•  *  TbtJ  Tides  trntl  Kindred  Phenotnena  in  the  Solar  SjrBtem/     By  Prof.  G.  H, 
Darwin.     Loudon  :  John  Blurray. 
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time  explain  to  a  larger  public  the  reasoning  which  lies  behind  their 
mathematical  notation/*  "  To  a  man  unversed  in  popular  exposition,  it 
needs  a  great  effort  to  shell  awwy  the  apparatus  of  inveetigation  and  the 
technical  mode  of  speech  from  the  thing  behind  it  ♦  .  ."  In  order  to 
justify  our  use  of  the  word  *'  popular ''  in  describing  this  book,  we  need 
only  add  to  the  foregoing  sentences  from  the  author's  preface  the  state- 
ment that,  while  it  treats  of  some  of  the  most  reoondite  mathematical 
investigations  of  modern  times,  it  does  so  In  a  manner  which  must  be 
perfectly  intelligible  to  any  reader  who  can  devote  a  reasonable  amount 
of  attention  to  what  he  reads,  and  that  without  the  use  of  a  single  mathe- 
matical symboh  Probalily  no  branch  of  terrestrial  physics  has  suffered 
more  from  popular  exposition  of  the  sort  which  has  been  characterized 
once  for  all  as  "  pernicious  just  in  proportion  as  it  is  the  outcome  of 
presumptTious  ignorance  "  than  the  tides  and  their  kindred  phenomena ; 
and  a  really  lucid  explanation  of  the  results  of  mathematical  research 
forms  a  contribution  to  popular  geographical  literature  which  has  long 
been  sorely  needed.  We  can  only  express  the  hope  that  Prof.  Darwin's 
example  may  be  largely  imitated  ;  the  effort  he  speaks  of  as  necessary 
to  the  production  of  hooks  of  this  stamp  is  nndoubtedlj  greats  hut  if 
it  were  made  oftener^  the  effect  on  ordinary  class-books  and  on  teaching 
generally  would  soon  become  apparent.  It  is  probable  that  hardly  any 
professed  geographer  living  could  appreciate  the  full  significance  of 
Prof.  Darwin's  or  Lord  Kelvin's  original  papers  on  the  tides,  but  with- 
out a  knowledge  of  their  results  he  cannot  teach  sound  doctrine  about 
tides,  and  that  knowledge  must  be  obtained  either  from  the  original 
papers  or  from  books  like  this  or  the  '*  Popular  Lectures."  Failing 
original  papers,  he  falls  back  on  these  popular  summaries,  both  of 
which  have  the  supreme  merit  of  assigning  clearly  the  limit  of  popular 
©xpoBition,  of  stopping  short  at  the  point  where  it  begins  to  be  so 
inadequate  as  to  be  misleading,  and  where  the  student  must  be  content 
to  employ  mathematics  explicitly  or  remain  in  ignorance. 

Prof.  Darwin's  book  is  the  substance  of  a  course  of  lectures  on  the 
Tide«»»  delivered  at  the  Lowell  Institute  in  Boston  in  1897,  merely 
deprived  of  their  personal  form;  parts  of  these  lectures  have  already 
been  published  in  the  American  monthlies.  The  first  chapter  treats  of 
tidal  observations  ;  tide-gauges  and  their  modes  of  action  are  described, 
and  a  number  of  typical  tide- records  are  examined,  leading  to  defini- 
tions of  tidal  phenomena,  and  incidentally  to  points  to  be  oonsidered  in 
selecting  positions  for  making  observations. 

Chapter  XL  deals  with  seiches  in  lakes,  and  begins  with  an  excellent 
appreciation  of  Prof.  Forel  and  his  papers,  Forel's  researches  on  the 
seiches  of  Lake  Geneva  are  described  in  some  detail,  and  explained  with 
the  help  of  an  admirable  summary  of  the  principles  of  wave-motion, 
which  is  made  constant  use  of  in  the  later  portions  of  the  book.  This 
chapter  ends  with  a  short  account  of  atmospheric  wave-surfaces^  mackerel 
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skies,  and  the  like.  Then  folic wb  a  obapter  on  tide-pbenomenft 
rivers,  eotisifitiDg  chiefly  of  an  account  of  the  snrvey  of  bore-phenoniena^ 
on  the  Tsien-Tang-KiaDg,  by  Captain  Moure,  R.K.,  of  H.M.S,  Bambler^ 
with  a  number  of  very  striking  ilia  titrations.  Next  we  haire  an 
interesting  chapter  on  the  history  of  knowledge  of  the  tides,  compiled 
with  the  aeaiatanoe,  in  its  earlier  jjarta,  of  Cambridge  experts  in  Cbiuese, 
Arabic,  Icelandic,  and  classioal  literatnrts.  Then  follows  the  oraoial 
chapter  on  ti'Je-generating  force* 

It  is  frankly  admitted  at  the  beginning  that  mathematical  reasoning 
18  absolntely  necessary  to  a  full  explanation  of  how  the  attractiona 
of  the  enn  and  moon  give  ri^e  to  the  tide-generating  forco^  but  the 
endeavour  is  made  to  give  as  full  an  explanation  as  possible  without 
the  use  of  technical  language  or  eymbola.  The  explanation  given  is 
perfectly  lucid  throughout,  and  with  the  possible  exception  of  one  or  tw^o 
steps,  quite  simple.  At  any  rate,  there  can  be  no  possible  doubt  left 
after  reading  the  chapter  that  *'  since  on  the  whole  the  atlraotions  and 
the  centrifugal  forces  are  equal  and  opposite,  and  eicce  the  centrifugal 
forces  acting  on  a  non-rotating  Earth  are  equal  and  parallel  at  every 
part,  and  since  the  attraction  at  the  Earth's  centre  is  the  average 
attraction,  it  follows  that  where  the  attraction  is  stronger  than  the 
average  it  overbalances  the  centrifugal  force,  and  where  it  is  weaker 
it  is  overbalanoed  thereby.**  And  this,  after  all,  is  the  foundation  of 
a  proper  understandiBg  of  the  cause  of  the  tides,  although  markedly 
diflferent  from  that  ustially  found  ia  elementary  text- books. 

The  intensity  of  the  tide-generating  force  being  conveniently 
measured  by  reference  to  gravity  as  a  standard,  the  next  chapters  treat 
naturally  of  the  **  deflection  of  the  vertical,*'  Calculations  are  made 
showing  the  extreme  minutenesB  of  the  deflection  to  be  measured^  and 
an  account  is  given  of  G.  H.  and  Horace  Darwin's  attempts  to  make 
the  measurements,  of  the  bearings  of  modern  aeismology  on  the  results, 
and  of  the  general  problems  of  the  elastic  distortion  of  the  Earth*a 
surface  by  varying  loads. 

The  next  two  chapters  are  devoted  to  a  luminous  exposition  of  the 
equilibrium  and  dynamical  theories  of  the  tides.  In  the  equilibrium 
theory  "everything  is  to  remain  a^  in  reality  except  time,  wMoh  is 
to  be  indefinitely  protracted.'*  The  theory  is  then  built  up,  and  the 
general  agreement  with  observed  fact  pointed  out.  Then  the  dis- 
crepancies are  noted,  and  explained  by  means  of  Newton's  dynamical 
theory,  the  conditions  being  brought  gradually  into  closer  and  cloeer 
agreement  with  reality. 

Chapter  X,  considers  the  application  of  theory  to  simpler  oas^s  of 
tides,  as  in  small  lakes,  and  the  complexities  of  oceanic  tides  are  then 
traced  by  the  use  of  cotidal  lines,  the  need  for  a  revision  and  extension 
(especially  in  the  Pacific)  of  WhewoU  and  Airy's  cotidal  charts  being 
emphasized.     This  leads  to  methods  of  tide-prediction  in  everyday  use ; 
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Chapter  XL  describes  the  harmonic  aniitysis  of  tide*  by  snbBiitation  of 
i magi  nary  BatelliteB  for  the  aun  and  moon ;  Chapter  XIL  the  actual 
method  a  of  reducing  tidal  observations  and  determiniQg  the  fifteen  or 
twenty  pairs^  of  constants  required  to  form  a  complete  record  of  the 
behaviour  of  the  sea  at  a  particular  place  ;  and  Chapter  XIII,  the  use 
of  Kelvin's  harmonic  analyzer  in  constructing  tide-predictiog  tables 
from  known  constants. 

After  a  comparisou  of  tides  predioted  and  observed,  chiefly  at 
Portsmouth,  whitjh  gives  an  estimate  of  the  degree  of  accuracy  attain- 
able in  tide-predicting,  Prof,  Darmn  leaves  the  subject  of  sea-tides,  and 
the  remainder  of  the  book  treats  of  tidal  problems  of  a  more  general 
order.  Of  the  ohapterij  on  the  rigidity  of  the  Earth,  on  tidal  friction, 
on  figures  of  eqiiilibriam  in  a  rota  tin  i^  mass  of  liquid,  on  the  nebular 
theory,  and  on  Saturn's  rings,  it  would  be  diflicult  to  say  which  is  the 
finest  example  of  pupwlar  treatment  of  the  best  sort.  We  commend 
them  to  the  study  of  geomorphologists. 

Not  the  least  merit  of  this  admirable  book  is  the  Hit  of  references 
to  authorities  at  the  end  of  each  chapter.  The  part  most  susceptible 
of  improvement  is  perhaps  the  illtistrations ;  we  should  like  to  see 
more  of  them  in  the  next  edition  ;  and  a  few,  notably  Fig.  23,  might 
be  made  somewhat  clearer  or  explained  more  fully. 


THE    ENGLISH    EXPEDITION    TO    SOKOTRA. 

By  Dr.  H.  O.  FORBES. 

This  expedition  was  undertaken  conjointly  by  the  British  and  Liverpool 
MnseumH,  aided  by  the  liijyal  Society  of  London,  the  Royal  Geographical 
Society,  and  the  British  Association,  with  the  zoological  investigation  of 
the  island  as  its  main  object.  The  members  were  the  DirecUir  of  the 
Liverpool  Museums  (Dr,  H.  0.  Forl>es)  and  Mr.  W.  R.  Ogilvie-Grant,  of 
the  British  Museum.  An  experienced  taxidermist  from  the  former 
institntiun,  nix  Somali  servants,  and  a  native  officer,  wiih  one  sowar 
from  the  Aden  troop,  completed  the  party.  Dr.  Forbes  has  sent  us  the 
following  account  of  the  exi>edition  :^ 

Wo  left  England  on  Ootolier  28,  1B98,  on  board  the  Brilish  India 
eteamer  Mawrra.  Through  arrangements  kindly  permitted  by  the 
directors  of  The  company,  and  made  by  Captain  Henderdon^  a  collection 
of  the  plankton  all  the  way  from  the  English  Channel  to  Aden  was 
continunusiy  kept  up,  by  attaching  grit-gauze  nets  to  one  of  the  pumps 
constantly  in  aotion  when  the  steamer  was  under  way. 

Wo  arrived  in  Aden  on  November  18,  but,  on  laeing  received  by  the 
Political  Resident,  Brigadier- Gen  era  I  Creagh,  v»c.,  we  were  deeply  dis- 
appointed to  learn  that  political  difficulties,  which  bad  arisen  between 
the   Indian  Government  and   the  Sultan  of  Sokotra,  would  probably 
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prevent  our  proceeding  to  our  destination.  The  general  displayed  the 
greatest  sympathy  with  us  in  our  disappointment,  and  without  del^y 
oommnnicated  on  the  subject  with  the  Indian  aiithoritiea.  Meaniirliilo 
wo  were  assietGd  in  the  very  kindest  manner,  both  by  the  Beside nt  and 
by  Captain  Jacob,  the  First  Political  Assistant,  to  tide  over  the  detention 
nnavoidabl©  to  the  negotiations,  as  profitably  to  the  objects  of  oar  journey 
as  possible*  The  general  lent  us  the  Government  bungalow  at  Sheik 
0thman,80[ne  12  milea  from  Aden  ;  and  recommended  us  to  the  Sultan  of 
Ltikej,  from  whom  we  received  a  cordial  invitation  to  visit  his  territory, 
and,  should  it  be  impoKBible  to  proceed  to  Sokotra,  to  make  as  prolonged 
a  stay  in  it  as  we  desired.  On  November  27,  however,  we  were  reoalled 
from  Lftkej  by  the  arrival  of  a  telegram  from  the  Indian  Government, 
authorizing  our  visit  to  Sokotra.  Hurrying  T>ack,  therefore,  to  Aden,  we 
engaged  the  neceseary  servants  and  embarked  on  December  1 ,  on  board 
the  EfpItinstoHft  a  steamer  of  the  Royal  Indian  Marine,  which  the  Govern- 
ment of  India  had  generously  placed  at  our  disposal  to  convey  us  to  and 
from  the  island, 

Jnet  before  our  departure,  we  had  the  satisfaction  of  making  the 
acquaintance  of  the  members  of  the  Austrian  Expedition  to  Arabia, 
which  was  chiefly  in  quest  of  Himjaritio  inscriptions— Count  Landberg, 
Br.  H,  Miiller^  Dr.  Kossmat^  and  Prof.  Simony.  This  expedition,  later 
on,  also  visited  Sokotra,  and  we  had  tho  pleasure  of  receiving  several  of 
the  party  at  our  camp  at  Adho  Di melius. 

The  outward  voyage  was  broken  at  Abd-el-Kuri,  an  islet  lying  some 
200  miles  oast  of  Guardafui,  which  had  never  before  been  scientifically 
investigated.  The  Elphinstone  anchored  at  Bander  Saleh,  on  the  south 
coast,  and  four  days  were  spent  in  making  zoological,  bot^tntcal,  and 
geological  collections,  among  which  several  animals  and  planta  have 
proved  new  to  science.  The  geological  structure  of  the  island  is  very 
similar  to  that  of  Sokotra.  It  has  suffered  great  denudation,  however, 
for  the  limestone,  which  is  of  both  Cretaceous  and  Tertiary  age,  hae  dia- 
appeared  everywhere,  except  on  one  or  two  summits.  Volcanic  rocks 
abound,  and  from  the  high  peak — 1750  feet  in  height^ overlooking  our 
anchorage  they  resembled  a  number  of  papillee  rising  from  a  desert  of 
sand.  The  island  has  but  few  iuhabitanti^j  who  are  very  poor  and 
miserably  housed.  Some  of  them  are  fishers  and  divers  for  pearl -shelK 
Numerous  chelouian  carapaces  strewn  about  near  their  huts  indicated 
that  the  hawk's-bill  turtle  was  a  common  frequenter  of  their  coasts. 
The  most  notable  feature  of  the  vegetation  was  the  absence  of  those 
oharacteristio  plants  of  Sokotra,  the  dragon's  blood  (Drai'^jia  cinnahari^ 
and  other  species  of  the  genus),  the  myrrh  and  the  frankincense  trees, 
though  Abd-el-Kuri  lies  nearer  to  the  African  coast  than  tho  main  island- 
On  December  6  the  Etphimtone  continued  on  her  voyage  to  Sokotra, 
when,  after  landing  us  near  Iladibu,  she  returned  to  Aden.  Our  first 
camp  was  placed  on  the  banks  of  the  Uanefu,  in  the  beautiful  plain  south 
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of  the  capital,  where  Gollections  were  oonimenoed,  a  base  for  the  survey 
meanured,  and  aatronomical  observations  taken.  The  Sultan  was  at 
first  not  too  favourably  inclined  to  us,  and  the  people  avaricious  and 
averee  to  giving  us  ieforraation  about  the  roads  and  passes  of  the 
country,  which  caused  as  not  a  Httl©  loss  of  time.  On  tbe  18th  of  the 
month  we  moved  our  camp  to  Dahamis,  lying  under  the  peak  of  Adnna, 
at  740  feet,  in  a  valley  looking  north-east.  Here,  on  the  fonrteenth  day 
after  our  landing,  fever  of  a  malignant  and  very  intractable  type 
appeared  among  us.  It  was  rarely  preceded  by  an  ague  stage,  but 
was  marked  by  lengthy  periods  of  nnbroken  high  temperature,  often 
reaching  100''  Fahr.,  and  by  irreducible  sickness.  Our  Somali,  Arab, 
and  Indian  companions  suffered  equally  Tvith  ourselves. 

From  Dahamis  wo  moved  first  to  Kamahanu»  a  hill  in  the  Garieh 
plain^  and  then  to  Jena-agaban,  a  still  higher  altitude,  in  tbe  hope  of 
getting  rid  of  the  fever,  Jena-agahan  is  a  flat  eminence  on  one  of  the 
spiirs  of  the  Hagbier  range.  The  name  Haghier,  by  the  way,  signifies 
**  white  rocks,"  a  designation  applied  to  them,  no  doubt,  from  the  while 
lichen  which  entirely  covers  the  bare  granite  summits,  which  present  a 
striking  contrast  to  the  red  of  the  lower  slopes,  on  which  the  plant  does 
not  thrive.  On  the  plain  below  our  camp  the  wild  ass,  which  most 
travellers  to  the  island  have  mentioned,  roamed  in  considerable  herds. 
Larger  than  the  domestic  animal,  it  is  a  strong,  square-built  beast,  with 
a  pure  white  muzzle,  and  white  margins  to  its  not  over-loog  ears ; 
above,  it  is  slaty-grey,  with  a  black  stripe  across  its  shoulders,  and 
another  down  i^s  back  to  the  tip  of  the  taih  Its  under-surfaoe  is  white, 
with  the  exceptiun  of  two  black  anklets.  It  closely  resembles  the  onagar, 
and  it  may  perhaps  prove  to  be  a  new  indigenous  species,  although  by 
some  naturalists  it  is  considered  to  be  but  the  common  ass  escaped  from 
captivity.  In  many  parts  of  the  plain  occur  long  lines  of  large  atones 
laid  ont  on  the  ground  amid  the  ecrub,  placed  theie,  as  the  natives  tell,  by 
the**  Kafirs  "  **  long  ago/*  They  look  like  boundary  fences,  only  they  are 
not  long  enough,  and  the  directions  they  pursue  are  too  irregalar  for 
such  a  puipose.  In  this  district  of  the  Haghier  mountains  we  found, 
high  up  on  the  summits,  the  d ragouts- blood  tree  in  great  abundance, 
myrrh  aud  frankincense  trees  also^  and  candelabra-like  euphorbias — 
all  specially  characteristic  of  the  Sokotra  flora.  In  the  sunny  ravines 
near  out  camp  insects  were  abundant,  especially  a  fine  new  species  of 
Gharaxes^  recently  described  by  Mr.  Grant  under  the  name  of  G.  mhx 
in  the  Bulhtin  of  the  Liverpool  3[us^!i'Hiii»,  vol,  ii.  May,  1809,  where  in 
pages  1  to  13  will  be  found  the  descriptions  of  tbt^  more  conspicuous 
novelties  in  the  groups  so  far  examined,  obtained  during  the  expe- 
dition. 

On  January  15,  once  more  shifting  our  quarters,  aud  crossing  the 
(jarieh  plain  eastward,  we  camped  on  the  plateau  of  Homhil  (1700  feet 
in  height),  in  a  curious  parabolic  amphitheatre  a  couple  of  miles  wide, 
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wboee  walls  were  of  limestone  nearly  1000  feet  high,  and  its  floor  ol 
arobiean  rocks  from  which  the  limeseono  has  apparently  been  removed 
by  some  remarkahlo  proceKs  of  denudation*  Part  of  thiR  limestone  is, 
from  various  indicatione,  probably  con  tern  poran  eons  with  that  out 
whioh  the  peaks  of  Sinai  protrude.  This  plateau  is  the  nearest  app: 
the  limestone  formation  makes  to  the  spurs  of  the  Haghier  nioun 
on  their  eastern  face ;  the  whole  wi(itb  of  the  Garieh  plain  separates  the 
one  from  the  other.  All  round  the  bases  of  the  southern  and  western 
spurs  of  this  orographic  block  the  limestone  overlies  the  grduite.  I 

Our  sojourn  at  Ilomhil  proved  a  very  profitable  one.  The  health  of 
the  camp  improve!  amazingly,  notwithstanding  that  fever  was  prevalent 
among  the  Sokoteri,  and  oocasioually  appeared  among  our  own  natives, 
and  mosquitoes  showed  no  decrease  in  numbers.  The  vegetation  on  the 
limestoiie  flanks  and  summits  of  Hamaderu  and  Matagoti  was  rich  and 
abundant.  Dorstenias,  Adeniums,  Trichodeamas  (of  two  varietif  6»  deep 
blue  and  pure  white),  Exacums  (the  most  beautiful  and  sweetly  scented 
of  gentianB)^  with  a  luxuriant  shrubbery  of  boxwood  {Bujcus  htldchramlti \ 
aflForded  interest  and  pleasure  of  no  ordinary  kind* 

Leaving    Ilorahil,    we   turned    westwards    and    ascended    to    Adho 
Dimellus,  at  an  elevation  of  about  4000  feetjn  the  centre  of  the  Haghier 
massifs  and  just  under  Ferahe,  its  culminating  peak.     Our  camp  was 
pitched  nearly  on  the  water-parting  of  three  deep  canon-like  valleys, 
stretching  one  to  the  north  and  two  to  the  south.     The  granite  walls  of 
the  latter  were  in  many  idaoes  sheer  precipices  of  great  height,  and  the 
valleys  between  them  look  like  gigantic  fan  it- blocks  whioh  have  dropped 
bodily  down.     This  was  one  of  the  most  salubrious,  picluresqtio,  and 
exhilarating  regions  imaginalile,  and  it  isdiflicult  to  express  the  stipreme 
enjoyment  of  our  stay  there.    The  ground  was  densely  clad  with  Ettryops 
and  Hypericums,  of  which  one  spleodid  species,  a  large  bushy  hhrub,  was 
everywhere  starred  over  with  blossoms  exceeding  in  size  and  deipth  of 
golden  yellow  those  of  our  own  Large-flowering  St,  JohnVwort-     The 
open  spaces  between  the  boulders — whioh  in  Sokotra  everywhere  cover 
the  surface — and  the  bushes  were  carpeted  with  Cystiatemons  and  deep- 
blue  Trichodesmaa ;  while  against  the  bare  roek-faces,  and  sharing  the 
almost  soil-lees  clefts  of  the  granite  with  the  Eatacums,  the  Sokotran 
Begonia  spread  its  orbicular  leaves  and  thruat  up  its  fine  beads  of  rich 
f*ink  flowers.     On  the  precipitous  slopes  grew,  in   greater  ab  tin  dance 
than  we  observed  elsewhere,  both  Boswelliaa  and  Balsamodendrons  (the 
myrrh  and  frankincenBO  trees);  and  the  very  highest  pintiacies   were 
held  by  the  largest  of  the  dragon' e-ldood  trees.     Indeed,  it  is  mainly 
on  the  highest  regions  of  the  range  that  the  more  peculiar  fi^ira  of  the 
island  is  developed. 

Near  our  camp  also  were  extensive  meadow-like  areas — the  pasttu^ 
grounds  of  large  herds  of  the  shapely  and  inquisitive  little  cattle  of  the 
island^ — over  which  are  dotted  the  ruins  of  square  mortar-built  houses^ 
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of  ancient  cnrcTiUr  cyclopeAn  dwelliiigs  resembliug  eomewliat  those  to 
be  seen  in  parts  of  Mashonaland,  long  stone  dykea,  and  large  antique 
oorn-mortars,  erected  iind  set  np  by  people  of  whom  the  present  inbabi- 
tants  bave  no  knowledge- 
Owing  to  onr  detention  in  Aden»  and  the  time  Bubscqnently  lost 
tbrougb  sickness,  it  was  impossible  for  ns  to  extend  our  inTestigationa, 
as  we  had  intended,  to  the  western  portion  of  the  island.  On  February 
18  the  expedition  had  regretfully  to  pack  up  and  return  to  Hadibm,  to 
await  the  return  of  the  Elphhwione  to  carry  us  back  to  Aden,  On  the 
2l8t  we  embarked,  and,  after  a  ciouple  of  days  spent  in  revisiting  Abd- 
el-Kuri,  reached  Aden  on  the  26th. 

As  the  fanna  of  Sokotra  appears,  in  our  experience,  to  be  pretty 
uniformly  distributed  from  the  cuafet  to  the  mountain-tops,  we  have 
probabty,  therefore,  obtained  representatives  of  most  of  the  species  on 
the  island.  On  the  other  hand,  much  of  the  iora  of  the  hight^r  altitudea 
is  not  to  be  fuund  in  the  lowlands.  Botany  was  not  a  special  object  of 
investigation  with  us,  aa»  after  the  very  thorough  examination  of  the 
island  by  Prof,  Balfour,  we  could  not  expect  to  add  many  new  plants ; 
still,  a  few  undesoribed  species  have  been  obtained.  In  this  department 
our  time  was  ohiefly  devoted  to  collecting  seeds  and  living  specinienBt 
of  which  a  large  number  of  great  horticultural  and  scientific  interest 
have  been  succi^s fully  transferred  to  this  country. 

Our  contributiuaB  to  the  anthmpology  of  Sokotra  arot  unfortunately, 
not  very  extensive.  The  shyness  and  fanaticism  of  the  people,  togtther 
with  the  difficulties  of  the  language,  even  with  the  services  of  an 
excellent  interpreter  at  one's  oommandi  are  almost  insuperable  hiu- 
dratices  to  obtaining  accurate  information  in  this  department  during  a 
ithort  vibit 

The  portion  of  the  island  visited  by  us  has  been  surveyed  with  some 
care,  and  a  considerable  number  of  astronomical  observations  have 
been  obtained.  The  map  published  by  Wellsted  we  found  to  be  ex- 
tremely inaccurate  everywhere  except  as  regards  the  coast-line. 

When  the  members  of  the  Austrian  expedition  visited  us  at  Adbo 
Diraellus  in  February,  they  very  generously  proposed  to  wait  for  the 
publication  of  our  biological  collections  before  issning  the  results  of 
thtir,-^,  so  as  to  prevent  the  duplication  of  types.  In  order,  also,  that  the 
survey  sliould  be  as  complete  as  possible,  it  was  agreed  that  the  obser- 
vations of  both  expeditions  should  be  incorporated  in  one,  probably  a 
combined  topographical  and  geological,  map,  for  Prof.  Kosmat's  geological 
investigations  are  very  extensive ;  they  will  undoubtedly  prove  of  the 
highest  value. 

A  fully  illustrated  account  of  the  biological  result^i  of  our  expedition 
will  shortly  appear  as  a  special  BuUeiin  of  the  Lirerpooi  Mmeums, 
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THE  AUSTRIAN   EXPEDITION  TO  SOUTHERN   ARABIA   AND 

SOKOTRA.* 

It  was  originally  iDteBtliHl  that  the  expedition  despfttclied  to  Southern  Arabia, 
in  the  autumn  of  1808«  hj  the  Imi>erial  Academy  of  Sciences  of  YieoDa,  should 
penetrate  into  the  interior  of  Ha<lmmaut,  and  carry  out  exlmastire  explorationA 
there.  On  the  discovery,  however,  of  the  unfavoumhle  relations  existing  between 
Count  Landberg  and  the  Sultans  of  the  interior,  it  hecame  necessary  to  abaodon 
this  plan.  Dr.  David  Milller,  who,  on  the  retirtmcnt  of  the  count,  took  over  the 
command  of  the  expedition  on  December  18,  decided  to  divide  the  party,  and 
therefore  oommissioned  the  Englishmao,  Mr.  Bury,  who  waa  under  aD  agreement 
with  Count  Landberg,  to  endeavour  to  ri-acli  Ansab  Shabwa,  where  hundreds  of 
Inscriptions  were  reported  to  exist;  while  he  himself,  accompanied  by  the  niAJor 
part  of  the  exficdition,  proceeded  to  Sokotra,  provided  with  recommendations  from 
the  British  Government.  Disguised  as  an  Arab  and  accompanied  by  four  natiTes, 
Mr.  Bnry  met  with  some  success,  although  the  reports  of  abundance  of  inscriptions 
tt  Shabwa  proved  unfounded.  His  surveys,  collections^  and  reports,  as  well  as  the 
ine^riptions  found  at  other  places  within  the  district  traversed^  are  of  much  value, 
the  last  named  both  histurically  and  linguibtically.  With  the  inscriptions  obtained 
by  Dr.  Miiller  himself,  the  sum-total  of  the  archaeological  material  brought  back  is 
by  no  means  inconfliderable,  though  fallicg  short  of  the  expectations  originally 
entertained  with  respect  to  it;  many  inscriptions  from  previously  unknown  disiricta 
— all  in  the  Hadramaut  dialect — having  b^en  rendered  accessible  to  students. 
Tsluable  results,  too,  as  regards  the  topography  of  the  interior  of  Hadramaut  and 
the  north  coast  of  the  Gulf  of  Aden,  have  been  gained  From  Professor  MiiUer*B  own 
obterrations  during  his  journey  through  the  Wadi  Maifaa,  from  the  jx^rt  of  Ba'-el- 
Haf  (between  Aden  and  Makalla)  to  Azzan,  the  picturesque  rock-fortress  of  Sultan 
Muhsin,  as  well  as  from  Mr,  Bury*s  aurveyfi. 

The  linguistic  results  of  the  expedition  are,  however,  of  esf^ecial  importance. 
The  Mahran  language  (spoken  throughout  the  central  portion  of  the  southern 
Arabian  coast — roughly  between  Makalla  and  the  Kuria-Muria  lalandsX  which 
was  previously  but  very  imperfectly  known  in  Europe,  was  investigated  by  two 
obserrers.  Dr.  Miiller  and  Dr.  Alfred  Zahn,  both  of  whom  obtained  ntunerous 
original  relatioLs  and  long  poems  from  the  mouths  of  the  f>L'ople  themselves.  The 
latter  has  collected  an  extensive  vocabulary^  while  Dr.  Mtlller  has  succeeded  in 
translating  biblical  stories  of  considerable  length  into  Mahran.  Ah,  therefore,  the 
results  obtained  from  Southern  Arabia  on  the  side  of  the  geology,  fauna,  and  flora 
are  also  considerable,  the  exfjedition  cannot  be  e aid  to  have  resulted  in  failure,  but 
only  to  have  been  reductd  in  scope,  in  so  far  as  Southern  Arabia  was  its  ^oaU 
When,  however,  we  look  at  the  additional  results  obtained  by  the  exploration  of 
Sokotra  and  the  other  islands  in  its  vicinity,  we  can  only  say  that  the  geoerml 
outcome  of  the  expedition  has  been  a  valuable  and  imixtrtant  addition  to  our 
knowledge. 

The  language  of  Sokotra,  which  is  spoken  in  greatest  purity  in  the  mountains, 
was  practically  unknown  in  Europe.  Dr.  Milller  has  now,  however,  obtained 
copies  of  many  original  texts,  together  with  translations,  and  has  collected  about 
seventy  small  piems,  >vliick  arc  in  fkart  not  unworthy  to  rank  with  the  celebrated 
old  Arabian  poems  of  the  Hamasa.  Both  languages— Mahran  and  Sokotran — 
present  much  interest  from  the  point  of  view  of  the  geography  of  culture,     W© 

♦  From  the  prftliminary  reports  of  Professors  David  Miiller,  Oskar  Simony,  and 
Franz  Kossmat ;  cummunicated  by  Dr.  Peucker. 
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have  here  to  do  not  with  Arabian  dialects  in  the  narrower  sense  of  the  term,  but 
witli  idioms  which  are  daughter- tongues  of  the  old  Sahaaan  and  Minfleaa,  and 
present  to  the  philolugical  student  some  very  peculiar  phenomena.  They  form  the 
most  sontherly  outposts  of  the  Semitic  group  of  languages,  and^  while  supplying 
anawera  to  a  series  of  problems,  present  on  the  other  hand  new  enigmas  to  the 
ecientific  inquirer.  They  stand  in  the  name  relation  to  the  speech  of  the  old  in- 
scriptions as  Criptic  does  to  that  of  the  Hieroglyphics.  The  question  of  the  relation 
of  the  Mahran  to  the  Sokotran  language  likewise  merits  attention.  Just  as  Sokotra 
is  at  the  present  day  in  close  contact  with  the  Mahra  coast — the  same  dynasty 
rules  both  at  Kishin  and  at  Tamarida— a  clo*e  connection  was  maintained  too  in 
the  most  ancient  times.  The  Sokotran  language  has  therefore  without  dyubt  been 
ilerived  from  the  Mahra  countnes,  but  the  difTL-rences  between  it  and  Mahran  are 
at  the  present  day  so  important  tlmt  natives  of  the  two  districts  cannot  understand 
each  other.  Both  as  regards  wonis  and  grammar,  Sokotran  bears  throughout 
evidence  of  greater  age.  On  the  Arabian  coast  the  ancient  tongue  has  been  modified 
by  Arabic  and  other  foreign  influences,  and  certain  old  forms  have  been  oWitorated, 
while  in  the  mountains  of  S^ikot^a  they  have  maintained  their  ground. 

The  above  details  are  taken  from  the  preliminary  account  of  the  leader  of  the 
expedition*  Professor  l>ftvid  Miiller.  The  flora  and  fauna  of  the  regions  visited 
form  the  subject  of  a  report  by  Dr.  Oskar  Simony.  In  consequence  of  the  lengthened 
but  involuntary  htnf  of  the  ship  at  the  port  of  Aden,  the  botany  and  zoology  of 
that  neighbourhood,  including  its  culminating  point,  were  pretty  exhaustively 
investigated,  whereas  the  short  inland  journey  from  Ba-el^IIaf  to  Azzan  produced 
only  fraguienlary  results  from  these  points  of  view.  The  collections  obtained  would 
have  been  quite  iiiadequate  had  it  not  been  that,  thanks  to  the  energy  of  Professor 
Miiller,  two  other  interesting  points  on  the  coast.  Has  Fartak  and  Makalla,  were 
visited  before  the  close  of  the  undertaking,  excursions  being  also  made  into  the 
adjoining  mountain  valleys,  from  which  good  result^  were  giiined.  By  this  means 
sufficiently  detailed  evidence  was  obtained  of  the  close  connection  between  the 
flora  and  fauna  of  Southern  Arabia  and  those  of  East  Africa.  An  especial  interest 
seems  to  be  presentt'd  by  a  species  of  BoswelUa^  of  uhich  numerous  specimens  were 
obtained  from  the  frankincense  district  north  of  Ras  Fartak,  a  sufficient  quantity 
of  the  wood  for  quantitative  chemical  analysis  being  brought  back,  The  same 
district  produces  a  new  lizard  belonging  to  the  genus  Uromastix,  as  well  as  large 
numbers  of  Lepidoptera  and  Hymenoptera,  in  part  new,  whence  we  may  conclude 
that  from  the  point  of  view  of  the  entomologist  important  results  would  be  obtaioed 
from  a  further  advance  into  the  mountainous  interior. 

The  facilities  for  a  thorctugh  investigation  of  the  zoology  and  botany  of  Sokotra, 
Abd-el-kuri  nnd  Semha,  were  beyond  comparison  more  favourable.  The  Qoti/ried^ 
the  steamer  of  the  expedition,  was  able  to  run  in,  in  rapid  succession,  to  numerous 
pointa  on  the  coast,  and  it  was  therefore  poasible,  especially  io  Sokotra,  to  obtain 
very  much  more  detailed  information  than  was  hitherto  available  aa  regards  the 
geographical  distribution  of  many  species,  a  large  number  of  East  African  fomis, 
especially  among  the  insects,  being  collecit'd  on  the  coasts ;  while  the  central  range 
of  the  island^  of  which  both  the  principal  peaks  were  with  some  difliculty  ascended, 
afforded  a  number  of  species  characteristic  of  Sokotm.  Special  interej>t  was  likewise 
found  to  attach  to  the  flsh-fauna  of  the  extensive  lagoona  situated  near  the  mouths 
of  many  of  the  streams;  the  supply  of  fresh  water  becoming  very  scanty  during 
the  dry  season,  at  which  time^  simultaneously  with  the  advance  of  the  heavier  sea- 
water,  a  migration  of  marine  fish  into  the  deepest  parts  of  the  basins  is  observed. 
At  a  distance  of  6  miles  from  the  coast  two  rays  of  considerable  size  were  captured, 
in  addition  to  many  smaller  sea-fiah,  among  which  a  fine  BlennntB  was  included. 
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The  whole  zoological  iind  bt>Unical  material  includes  about  three  hGtidrcd  and  fifly 
Bpeoies  of  phAQerogamB,  with  many  previa  rations  m  apmts  ;  five  hundred  species  of 
insects  of  all  orders,  including,  first  i&nd  foremost,  about  four  thousand  ipeclmena  of 
Lepidoptera  and  Uymeaoptera ;  as  well  as  ahcjut  fl^reoty  species  of  reptikB  and  fiahea^ 
represented  by,  roughly,  four  hundred  specimen?. 

Owing  to  the  amount  of  cativaa  with  which  the  steamer  was  covered,  trust- 
worthy obeervatioBS  of  temperature  were  inipossible  on  Kiard.  They  were  made, 
however,  on  the  separate  excuraionp,  but  a  maximum  sbaile  temi>erature  of  ^4*=*  Fahr. 
was  never  exceeded,  either  on  the  mainlaud  or  on  the  islands.  Lastly,  numerous 
barometric  determinations  of  altitude  were  made,  and  alxiut  three  hundred  photo- 
graphs taken,  cousiafuig  in  part  of  landscapes,  in  i>art  of  re prej^eota lions  uf  inatructive 
morphological  phenomena  or  characteristic  furms  of  vegetation. 

In  coa elusion,  the  following  supplemeniary  details  may  be  given  resijeotiog  the 
intereating  geological  ob:jervatiuna  uf  Dr.  Kossraat,  briefly  refer- ed  to  iu   the  May 
number  of  the  Journal,     The  first  sphere  of  uperationa  wan  the  classical  voIcaDJc 
region  of  Aden  and  the  peninsula  of  Gt?ht'l  Ihsan,  west  of  the  i^ame.     Uere  a  large 
number  of  interesting  rock  specimens  was  collected.     These  studies  were  supple- 
mented by  important   researches  in  the  neighbourhood    of   Ba-el-Haf,    which   is 
characterized   by   a   great    abundance   of    small    but   pivrticularly    well-preserved 
volcanoes.     The  journey  through  the  Wadi  Maifna  led  into  the  regi  ^n  of  horisson tally 
bedded  sedimentary  formations  of  older  Tertiary  age,  which  come  to  the  surface 
behind  the  volcanic  ctast-zone  and  spread  with  great  uniformity  ov«r  wide  areas. 
The  islands  of  Sokotra,  Abd-el-Kuri,  and  Stmha  are  so   plac«d  as  to  foriu  an 
important  link  between  Southern  Arabia  and  North-east  Africa,  and  for  this  reason 
are  peculiarly  adapted    fur  geophysical    studios,    while  on    the  other   hand    the 
compactness  of  this  small  archipelago  allowe^l  a  certain  degree  of  complett^neas  to 
be  reached  in  its  investigation.    Observations  of  a  comparative  nature  were  made 
on  the  Mabra  coast  mid  in  the  neighbourhood  of  Makulla,  ant!  the  value  of  the 
study  of  the  islands  is  thereby  enhanced.     On  the  &trip  of  coast  just  nj^ntioned  ihe 
stratified  limestone  of  inner  Aralda  reaches  the  sea,  so  that  the  investigations  mmde 
here  complete  in  many  ways  the  observations,  necessarily  imperfect,  carried  out  in 
the  Wadi  Maifaa«    The  sum-total  of  the  results  achieved  will  form  a  ui^tful  contri- 
bution to  the  geological  history  of  the  districts  visited,  and  even  to  our  knowledge 
of  the  development  of  the  Mediterranean  region  during  the  Cretaceous  and^Tertiarj 
epochs. 
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The  German  Deep-Sea  Exj>editicjn,  on  board  the  Vafdivia,  under  the  Ifalersbip  of 
Prof.  Cliun,  returned  to  Hamburg  on  April  30,  and  were  received  with  jirvat  eQthusiasm 
by  repreBentativts  of  the  German  Emperor,  of  the  German  G'Vomment,  of  the 
govemtnent  of  the  Free  Town  of  Hamburg,  and  of  various  scientific  and  learned 
societies.  Sir  John  Murray,  who  took  part  in  the  proceedinjis,  c^inveyed  the  con- 
gratulations of  British  geographers  and  men  of  science  on  the  extremely  auccessful 
manner  in  which  the  expedition  had  been  carried  out,  and  on  the  results  it  had 
secured. 

In  consideration  of  the  important  bearing  of  the  part  of  the  cruise  which  lay  in 
the  Southern  ocean  on  the  future  i»f  antarctic  esploration^  we  pubbah,  as  a  sequel  to 
Prof.  Chun's  letter  and  map  in  the  March  number,  p.  2t>7,  the  following  translation 
of  the  official  report  in  the  Deutsche  Beichs-ATizeiger  of  March  25,  18^9,     The 


•  For  chart  see  p.  33(^,  anien. 
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gummaries  of  tbe  scientific  results  are  somewhat  cocdensed^but  the  narrative  of  the 
Yoyage  is  given  m  full, 

I.  FnoM  Capetown  to  Bou^ttt  Island. 

The  Valdivia  left  Capetown  in  beautiful  weather  on  Sunday,  November  13, 
1898,  The  favourable  conditioDS  lasted  for  several  days,  and  allowed  all  the 
obiervatioDS  to  be  carried  on  in  the  beet  possible  way.  A  Bounding  of  2280  fathoms  on 
November  14  was  particularly  important,  when  taken  in  conjunction  with  earlier 
soundings,  in  giving  the  profile  of  the  steep  slope  of  the  outer  edge  of  the  Agulhas 
bank.  As  we  were  now  unteriBg  on  a  region  where  the  configuration  of  the  ocean- 
floor  la  entirely  unknown,  a  sounding  was  n)ade  every  day  before  commencing  the 
rest  of  the  sciectific  work.  This  was  watched  with  the  greatest  ioteiefat,  becanise 
it  aoon  became  apparent  that  the  depths  found  were  far  greater  than  had  been 
expected. 

The  influence  of  the  "  roaring  forties "  began  to  be  felt  in  37**  S.>  in  the  form 
of  a  westerly  swell,  and  on  November  16  there  was  a  north-westerly  atorm. 
Simultaneously  with  the  westerly  wind  the  expedition  entered  a  region  between 
39°  and  -10**  S.  where  the  warm  water  of  the  Agulhas  current  spread  out  in  a  fuucel 
shape  into  the  cold  antarctic  drift.  Remarkable  changes  in  surface -temperature, 
amounting,  on  November  16,  to  a  diflereoce  of  nearly  13°  Fahr.,  indicated  the 
thinning  away  of  the  warm  current,  which  was  also  visible  to  the  eye,  for  stripes  of 
seargreen  warm  water  alternated  with  the  deep-blue  cold  water.  The  changes  of 
temperature  often  occurred  so  rapidly  that  it  waij  hardly  possible  to  read  the 
thermometers  fast  enough  to  follow  them*  Still  the  hourly  readings  of  this  and  the 
following  day  give  a  striking  picture  of  the  rapidly  varying  surface-temperature,  and 
the  cooling  of  the  water  which  immediately  followed.  For  instando,  the  surface- 
temperature  at  noon  on  the  16th  was  63'3^  Fahr.,  and  on  the  18th  only  4f5"0*'. 
It  then  fell  so  rapidly  that  on  crossing  tie  fifty-third  parallel  on  Novcmher  24,  tbe 
surface  temperature  was  only  30'2*^  Fshr,,  i.e.  below  the  freezing-point  of  fresh  water. 
When  the  cold  zone  was  entered  on  November  17  a  simultaneous  decrease  in  salinity 
was  obeerved,  the  fall  being  from  35  per  mllle.  to  34  per  miile,  and  33*8  per  mille. 
From  the  17th  the  weather  remained  so  favourable,  with  moderate  westerly  winds 
and  an  occasioiial  north-westerly  swell,  that  it  was  possible  to  use  the  finest  tow- 
netB  in  greiit  depths.  On  the  20th  a  change  came,  tbe  barometer  dropped  from 
29*92  to  29"06  in.,  and  the  wind  went  round  from  north-east  to  aouth-west,  and 
blew  so  heavily  that  it  was  necessary  to  put  the  ship  head  to  sea  until  the  22nd, 
when  the  wind  went  back  to  the  north- we£t  with  rain  and  hail  showers,  and  the 
storm  passed.  The  rapid  fall  of  the  barometer  on  the  20th  was  followed  by  an 
equally  rapid  rise  on  the  2l3t,  when  it  reached  the  unusual  height  of  30-24  in. 
The  storm  was  followed  by  some  quieter  days,  but  fog  hindered  rapid  prognss,  and 
the  steam-whistle  had  to  be  kept  blowing,  in  the  hope  of  detecting  icebergs  by  the 
echo :  this  was  done  suceeaafully  on  a  later  occasion. 

On  November  24  we  reached  the  latitude  of  54**  S,,  near  the  place  where  the  British 
Admiralty  chart  shows  three  islands  under  the  general  name  of  "  Bouvet  Group.*'  * 
A  keen  north- east  wind  was  blowing,  the  deck  was  co?ered  with  smooth  ice,  and 
driving  fog  frequently  obscured  the  view ;  but  when  the  sun  broke  through  occa- 
sionally, the  hope  of  discovering  the  fate  of  the  islands  revived.  While  during  the 
prcTions  days  very  considerable  depths  had  been  sounded  (between  2000  and  3000 
fathoms),  the   sounding  on  November  24  was  only  1240  fiithoms,  indicating  a 


*  In  the  charts  we  have  eeen^  the  name  '*Bouvet  Group"  does  not  appear;  but 
Lindsay,  Bouvet,  and  Thompson  islands  are  separately  named, — Ed.  G.  J. 
No.  VL— Junk,  1899,]  2  o 
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Bubmarioe  ridge  which  might  senre  as  the  base  of  the  isknds  for  which  it  was  resoIvSd 
to  make  a  systematic  searcb.  For  thie  purpose  we  had  laid  dowa  oa  a  charts  from 
the  data  in  the  *  Sailing  Directions,*  the  positioos  in  which  land  had  been  sighted 
hy  BouTet,  Lindsajt  and  Korris,  and  proceeded  to  test  theee  by  sailing  from  easi 
to  west  along  the  assigned  parallel.  On  the  morDiog  of  the  25th,  midway  betweeai 
the  positions  assigned  l>y  Bonvet  and  Lindsay^  a  depth  of  1890  fathoaia  was 
obtained,  but  this  unfaTourable  sign  was  to  some  extent  coantemcted  by  the 
extraordinary  abundance  of  bird-Ufe,  not  least  by  the  capture  of  two  large  Cape 
pigeons  {Daption  Cap€nsh\  which  had  obviously  not  come  far  from  their  breeding- 
place.  Snow-showers  alternated  with  interyals  of  clear  sky,  and  during  the  short 
night  it  was  pretty  clear,  so  that  the  search  for  the  islands  was  pursued  in  a 
westerly  direction.  While  the  latitudes  of  the  earlier  voyages  could  be  trusted,  it 
was  not  unlikely  that  their  longitudes  were  somewhat  in  error  on  account  of  the 
imperfect  methods  then  in  use.  Sir  James  Boss  supposed  that  the  island  aighted 
by  Lindsay  might  He  a  degree  farther  west,  and  it  is  apparently  on  his  autbonty 
that  the  Admiralty  chart  shows  it  in  long,  3^  10'  K»,  a  position  which  we  after- 
wards  found  to  be  nearly  correct. 

The  first  large  iceberg  was  seen  about  noon  on  November  25,  tbe  heavy  sea 
dashing  in  breakers  upon  it.  The  sky  remained  clesr,  and,  in  spite  of  the  strong 
north-west  wind,  the  sea  became  calmer.  A  little  after  3  p.m.  the  cry  of  "  Land 
ahead  !*'  was  heard,  and  soon  the  sharp  outline  of  a  steep  island  clothed  in  antarctic 
ice  and  defolation  showKl  clear  about  7  nautical  miles  distant.  The  first  inipr«S' 
eion  of  tbia  land,  which  had  remained  unseen  for  seveaty-five  years,  and  eluded 
three  ex pediti one,  was  that  of  a  steep  and  lofty  8loj>e  on  the  west  and  north,  on 
which  a  magnificent  glacier  descended  to  sea^level,  and  a  vast  snow-field  above  sink- 
ing gently  to  the  ^outh  and  ending  with  an  ice-wail  at  the  sea;  the  summit  of  the 
bland  was  covered  with  clouds.  The  redieoovery  of  this  island,  in  spite  of  stormy 
weather,  frequent  fogs,  and  the  risk  of  collision  with  icebergs,  is  a  remarkable 
tribute  to  the  hkill  of  the  navigator  of  the  ship. 

In  the  lee  cf  the  island  (un  the  south-east  side)  the  longed-for  opportunity  of 
carrying  on  oceanic  and  biological  obaervalions  presented  itself.  The  island  fell 
steeply  to  the  sea,  and,  at  a  distance  i»f  from  3  to  4  nautical  miles,  depths  of  200  to 
300  fathonas  were  found,  in  which  five  hauls  of  tbe  dredge  were  made.  The  result 
was  an  extraordinarily  rich  collection  of  animal  life.  Every  group  of  marine 
organisms^  eicept  fishes  and  stalked  crinoids,  was  represented.  The  results  are  not 
only  of  interest  in  a  purely  zoological  Bense,  hut  also  from  the  point  of  view  of  the 
distribution  of  animals.  On  the  2t>th  a  coast  survey  of  the  island  was  made,  and 
photographs  uf  the  points  to  which  bearings  were  taken  were  secured,  so  that  the 
map  can  now  be  completed  in  detail. 

The  centre  of  Bouvet  iKlaad  is  in  lai.  54**  26'i'  S.  and  long.  3<*  24*2'  E.  Its  length 
from  west  to  east  is  5'1,  and  from  north  to  south  4 '3  nautical  miiei*.  It  is  thus 
almost  of  the  bame  size  as  the  island  of  New  Amsterdam  iu  the  Indian  ocean 
which  we  visited  subsequently,  and,  like  it,  is  of  volcanic  origin.  Norris  expr^i^y 
stated  this  as  one  of  the  features  of  his  Thompson  island.  No  rock-specimen  was 
obtained  from  the  land,  but  the  dredge  came  up  filled  with  grey  volcanic  mud 
containing  portions  of  half-decorapoeed  tulT  and  fine-grained  basalt,  which  were 
preserved  for  careful  examination.  The  distinctive  form  of  the  island  was,  how- 
ever, the  cleareHt  proof  of  its  vulcanic  nature,  althiJUgh  we  only  saw  it  completely 
free  from  clouds  on  one  occasion.  A  photograph  *  shows  a  wide,  sharply  indented 
crater- wall  sloping  gently  to  the  sea  on  the  south  and  east.    The  other  sides  are 


•  See  Journal  for  March,  p.  298. 
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mnoh  steeper,  the  Qortb-east  cape  being  a  prominent  cliff.  The  bigbest  point  of 
tbe  rim  of  the  crater  (3067  feet)  was  named  Kaiser  Wilbelm  peak,  as  a  memento 
of  tbe  interest  taken  by  the  German  Emperor  id  the  expedition.  The  nortbern- 
most  of  tbe  five  projecting  angles  of  tbe  island  was  named  Cs^pe  Valdivia ;  a  bay 
In  wbicb  safe  ancborage  could  be  found  was  looked  for  in  vain.  ConBideriog  tbe 
email  mzB  of  tbe  island  compared  witb  South  Georgia,  wbicb  is  situated  in  nearly 
tbe  same  latitude,  tbe  extent  of  tbe  Bouvet  island  glacier  is  surprising.  It  can 
only  be  explained  on  tbe  by po thesis  that  the  Antarctic  seA  senda  out  a  tongue  of 
cold  water  in  this  direction,  which  is  confirmed  by  tbe  low  surface-temperature  and 
the  low  latitude  of  the  edge  of  tbe  pack-ice  Ln  tbia  longitude.  Tbe  whole  island  is 
covered  with  one  vast  glacier,  which  reaches  sea- level  on  the  gently  sloping 
southern  and  eastern  sides,  where  it  forma  an  ice -wail  400  feet  high.  Scars  on  the 
sea-front  show  the  places  where  small  icebergs  have  broken  away.  On  the  steep 
dopes  of  the  ihland  the  ice- wall  is  higher,  clinging  to  tbe  rocks  as  far  as  tbe  ice» 
masses  can  retain  a  hold.  A  fine  glacier  with  deep-blue  Grevasses  descends  steeply 
to  the  sea  on  the  north  side  of  tbe  island,  and  a  broader  glacier  comes  down  on  the 
south  sidet  the  edge  of  which  seerot  to  be  tbe  only  possible  landing-place ;  but  the 
high  sea  and  frequent  fogs  made  it  impossible  to  test  it.  Steep  cliJls  or  vertical 
ice- walls  absolutely  prohibit  any  attempt  to  land  at  any  other  point*  Tbe  Island 
seems  to  sink  abruptly  into  the  sea  on  every  side,  with  few  off-lying  rocks. 

Both  Bouvet  and  Lindsay  bad  reported  Ireea  on  tbe  island,  but  no  trace  of 
vegetation  could  be  ascertained  from  the  Valdivia,  although  the  land  was  carefully 
studied  through  telescopes  from  a  distance  of  only  2  nautical  miles.  Animal  life 
also  appeared  to  be  extremely  sparse  in  contrast  to  most  antarctic  islands.  Cape 
pigeons  were  the  tnost  abundant  birds;  other  antarctic  forma  were  not  common. 
It  is  noteworthy  that  tbe  white  petrel  (Pagodroma  nivea),  considered  by  Boss 
the  surest  sign  of  the  proximity  of  ice,  was  first  seen  by  us  when  cruising  off 
Bouvet  island, 

Norris  reported  that  45  nautical  miles  Borth-north-east  of  Liverpool  island 
(which  may,  perhaps,  be  considered  as  identical  with  the  newly  rediscovered  land) 
there  was  a  second  Island,  which  he  named  Thompson  island.  Here  a  party  from 
bis  vessel  landed  to  kill  seals  and  penguins,  and,  on  account  of  bad  weather,  were 
unable  to  regain  the  ship  for  seven  days.  On  November  27  the  Valdivia  searched 
for  this  island,  but  failed  to  find  it^  the  weather  being  stormy  and  foggy*  At  the 
spot  assigned  to  Thompson  island  in  the  charts,  a  sounding  of  1011  fathoms  was 
obtained,  and  a  little  further  east,  1270  fathoms.  Returning  to  Bouvet  island, 
another  haul  of  the  dredge  was  taken,  and  on  the  evening  of  November  28  the  ship 
started  southward  for  the  edge  of  the  ice-pack.  A  thick  fog  completely  concealed 
the  island,  though  only  2  miles  distant,  and  it  was  easy  to  understand  how  Ross 
passed  within  4  miles  of  it  without  seeing  any  sign  of  its  existence.  In  the 
opinion  of  the  leader  of  the  expedition,  Bouvet's  Cap  do  la  Circoncision,  Lindsay 
island,  and  Liverpool  island,  are  identical  with  the  rediscovered  land;  but  tbe 
discuesion  as  to  the  existence  of  other  islands  In  tbe  neighbourhood  would  lead  us 
beyond  the  limits  of  this  ardcle. 

IL  Fbok  Bouvet  Island  alono  tug  Edgm  of  th£  Ice  to  nsab 
Endebby  Land. 

The  second  section  of  the  cruise  in  antarctic  waters  may  be  looked  upon  as  the 
most  successful  part  of  the  expedition.  Whether  it  was  because  the  choice  of  the 
route  brought  us  into  the  calm  belt  between  the  west-wind  zovlq  and  the  more 
southerly  east-wind  region,  or  whether  fortune  favoured  us,  the  fact  remains  that 
the  ex{>edition  found  the  most  exceptionally  fiae  weather,  and  was  able  to  approach 
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tlie  shores  of  the  antarctic  coDtiBeut  In  a  ship  quite  unfitted  for  ico-Davigai 
Oceanographical  work  could  be  carried  on  without  interruptiun  ;  but  yet,  faTounl 
aa  the  conditions  were,  occasional  fogs,  frequent  snow-squalls,  numerous  loet 
and  some  encounters  with  drift* ice,  rendered  the  work  of  the  ship'i}  oPBcers 
no  means  easy ;  and  the  fact  that  they  carried  the  ship  much  further  aouth  than 
had  been  contemplated  originally  does  them  the  greatest  credit  It  vtbs  very 
fortunate  that  we  had  left  Cape  Town  in  November — much  earlier  in  the  reascm 
than  other  antarctic  expeditions  had  entered  the  field— and  so  bad  the  bene6t  of  the 
longest  days  in  the  highest  latitudea.  In  60°  S,  we  were  able,  in  spite  of  the  cloudy 
skieSj  to  see  to  read  on  deck  at  midnight. 

Soon  after  leaving  Bouvet  island,  the  wind  dropped,  and  for  three  weeks  its  force 
seldom  or  never  exceeded  7  or  8  of  BcauforVs  scale.     Between  55^  and  60**  S^ 
the  direction  of  the  wind  was  variable,  often  blowiBg  light  from  north  or  ecu 
the  eaaterly  component  began  to  become  constant  on  crossing  the  sixtieth  parali 
and  increased  in  importance  towards  the  aonth. 

The  drift-ict!  limit  was  reached  on  November  30  at  noon,  in  56*  45'  S,     At  firtt 
the  ice  was  made  up  of  small  cakes,  often  drawn  out  in  liues  in  the  direction  of 
the  wind;  then  followed  larger  and  wider  fields  of  dnft-ice  stretching  across 
direction  of  the  wind,  and  gradually  asauming  the  form  of  pack-ice.     A  strong  h 
blink  was  often  seen,  showing  that  the  ice-pack  was  very  extensive  to  the  som 
Between  the  fields  of  drift-ice,  which  the  ship  easily  cut  through,  the  sea  was 
calm  as  a  lake,  and  vre  often  utilized  the  opportunity  of  carrying  on  our  work 
the  midst  of  the  ice.     The  edge  of  the  i^tiick  was  traced  from  long.  8**  E,  to  58** 
although  the  main  pack  was  not  always  in  sight,  as  we  had  occasionally  to 
rouad  long  narrow  tongues  of  ice,  tiecestfitaiing  an  east- south-east  course.     In  thi 
way  we  reached  60°  S.,  but  at  the  50th  meridian  found  the  way  blocked  by  tm 
ice-pack.     On  December  13  this  was  got  round,  and  on  the  followiug  day  no  trace 
of  ice  was  in  sight,  so  it  was  possible  to  change  the  courto  to  due  south.     With  a 
stormy  north-east  wind,  which  came  on  next  day,  we  were  surrounded  by  nunaerous 
icebergs,  many  of  which  were    photographed  and  their   heights  ascertained    by 
measurement.     Excluding  the   almost  innumerable  bergs  seen  far  to   the  south, 
180  were  counted,  the  highest  of  which  was  a  tabular  mass  rising  lo  a  height  of 
193  feet  above  the  water.     On  the  evening  of  December  16  the  latitude  of  64*^  S. 
was  reached;  the  ice  was  more  abundant  and  stronger  than  we  bad  previously 
found  it,  acd  incn^aaed  in  ttiicknesB  towards  evening,  until  at  midnight  further 
progress  becamu  impossible.     We  were  then  in  64"^  1.5'  B.  and  54^  20'  E.,  or  only 
102  nautical  miles  from  Enderby  Land.     Innumerable  icebergs  were  in  sight  to 
the  south,  east,  and  west;  one  of  them  measured  10  miles  in  length,  and  we  took 
it  at  first  for  part  of  the  antarctic  ice  barrier;  a  strong  ice-blink  to  the  south 
proved  our  proximity  to  the  continent,  and  it  is  questionable  whether  some  of  the 
high  ice- peaks  we  saw  in  the  far  distance  may  not  have  belonged  to  it.     At  this 
fartheiit  point  a  sounding  was  taken,  though  with  diMculty,  as  the  crew  had  to  keep 
the  line  clear  from  ice  by  fending  the  floating  masses  off  with  poles,  and  a  depth  of 
25  U  fatboms  was  found.     Hitherto  along  the  edge  of  the  ice  the  deposit  on  the 
bottom  of  the  sea  bad  l>een  pure  diatom  ooze,  but  on  this  occasion  it  was  largely 
mixed  with  a  clayey  substance,  a  sign  of  the  proximity  of  land.     If  the  coftst  of 
Enderby  Land  is  really  in  G5^  ol\  the  sub-oceanic  slope  must  be  of  a  steepnesa 
only  found  in  the  case  of  volcanic  land. 

The  great  depths  encountered  since  leaving  Bouvet  island  must  be  looked  upon 
as  one  of  the  tnodt  surprising  resuHs  i>f  the  expedition.    Of  the  seventeen  soundin] 
taken  on  the  southward  voyage,  no  less  than  eleven  showed  depths  between  27< 
and  S300  fathoms,  and  only  one   was   under   1700   fft thorn Sj,  in   the   im medial 
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neighbourhood  of  Bouvet  laland.  This  aeriea  of  Bouudiogs,  the  first  of  such  com- 
pLfltenesB  in  antarctic  waters,  very  greatly  modifies  our  conc^ptioDS  of  the  form  of 
the  ocean-bed  in  the  far  fioutb.  Ooly  fifteen  aoundinga  bad  previously  been  made 
soutli  of  50*"  S.,  the  VaMivia  added  twenty-oiae,  and  showed  that,  instead  of  being  a 
relatively  ahallow  basin,  the  Southern  ocean  ia  of  very  great  depth.  In  one  respect, 
indeed,  the  great  depths  did  not  lend  thomaelvea  to  the  carrying  out  of  the  plans 
of  the  expedition.  Twelve  hours  are  necessary  to  make  a  succeesf  ui  bald  of  the  dredge 
at  depths  approachiog  3000  fathoms— a  very  long  time  in  the  uncertain  weather  of 
these  latitudes,  where  a  sudden  change  might  mean  loaaof  gear  and  danger  to  life. 

On  December  16  the  barometer  was  steady  at  29"61,  witk  a  light  easterly 
wind,  and,  after  a  aeries  of  hauls  with  closing  tow-nets,  the  next  day  was  set  apart 
for  work  with  the  large  trawU  The  17th  was  one  of  the  calmest  and  finest 
days  we  experienced  in  the  far  south.  The  depth  was  2535  fathoms,  and  from 
morning  to  night  the  steam-winchea  were  hard  at  work  for  biological  and  oceano- 
grapbical  purposes.  The  large  trawl  was  particolarly  auccessful  in  its  working.  The 
dynamometer  showed  an  exceptionally  heavy  strain  on  the  trawling-cable,  but  when 
the  net  appeared  at  the  surface  about  6  p.m.,  it  was  found  quite  nninjured.  The 
load  it  contained  was  amazing — immense  numbers  of  stones  from  the  ground- 
moraine  of  the  antarctic  glaciers,  and  a  relatively  rich  collection  of  deep-sea 
organisms.  The  stones,  which  had  dropped  from  the  melting  icebergs,  were  collected 
with  special  care,  aa  they  furnish  the  only  evidence  as  yet  available  as  to  the  nature  of 
the  antarctic  continent.  They  contained  specimcpns  of  primitive  rocks  (gneiss,  granite, 
and  schist),  and  besides  there  was  a  mass  of  red  sandstone  weigliing  5  cwt,  one  side 
of  which,  evidently  so  far  as  it  was  embedded  in  the  oo»e,  was  stained  blackish. 
The  complete  absence  of  volcanic  rocks  is  evidence  that  Kn derby  Land  is  not  of 
volcanic  origin,  as  the  steepneas  of  its  submarine  alopes  seemed  to  suggest. 

One  of  the  great  ice-masses  seen  at  the  farthest  south  was  examined  from  boata. 
It  was  in  jjarts  coloured  a  reddish,  brown  by  earthy  layers,  which,  when  melted, 
yielded  a  clayey  mass  with  numerous  grains  of  quartz  up  to  the  size  of  a  cherry 
scattered  through  it.  It  almost  suggested  the  impression  that  it  resulted  from  the 
glacial  eroaion  of  such  a  ferroginous  aandatone  as  we  had  dredged  up. 

Amongst  the  organisms  secured  at  this  station  there  were  two  large  repreaenta- 
tives  of  the  remarkable  genus  of  ascldians,  Boltenia  ((7it^eoZt*s),  with  stalks  no  thicker 
than  a  knitting-needle  and  30  inches  long,  and  many  interesting  echinoderms, 
including  the  sulphur-yellow  crinoid  (Hf/ocrinus),  ophiuroids,  and  line  apecies  of 
deep-aea  holoihurians.  There  were  many  small  hexactinellidae  and  beautiful 
hydroids  in  the  haul,  which  was  far  richer  than  hauls  in  similar  depthn  of  the 
Atlantic  and  Indian  ooeana. 

ILL  From  near  ENDEanY  Land  by  IvKBauELiN  to  St.  Paul  and 
Amstebdam  Islands* 
The  rest  of  the  cruise  in  the  cold  regions  was  extremely  stormy,  making  work 
almoil  impossible.  On  December  16  the  high  barometer  began  to  give  way,  and 
thick  fog  came  on,  which  was  cleart-d  away  by  an  eaat-north-eaat  wind  during  the 
night,  but  the  sea  was  so  heavy  next  day  that  no  soundings  could  be  taken.  From 
the  17  th  to  the  22nd  of  December  the  storm  continued  with  heavy  snow,  and  strong 
easterly  winds  rising  sometimes  to  the  force  of  10  or  11  on  Beaufort's  scale.  Oil 
the  22nd,  at  56^  S.,  the  wind  went  round  to  north,  and  next  day  to  north-weat 
without  cessation  of  force.  The  entrance  into  the  west- wind  region  wan  accom- 
pained  by  a  very  marked  fall  of  the  barometer,  the  barograph  went  down  nearly  an 
inch  in  twelve  hours  on  the  22nd,  and  reached  the  lowest  point  obeervcd  on  the 
cruise — 28*54  inches.     A  heavy  swell  from  the  north-west,  which  began  t^>  make 
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itself  felt  in  6 1*'  S.,  increftsed  steAdity  in  strength,  so  tbat  it  wss  often  neoessarj 
put  the  ship  head  to  seSi  and  the  rolling  was  so  seTere  that  it  was  almost  imxxisnl 
to  move  about  the  ship.  However,  as  the  wind  usu&lly  fell  off  after  midnight  i 
iBcreiisod  again  in  the  forenooD,  it  was  possible,  by  taking  advantage  of  the  quieter 
hours,  to  carry  out  a  series  of  six  soundings  between  Enderby  Land  and  Korf^oelen. 
The  ship  was  put  head  to  sea  on  theae  occasions,  and  the  Sigabee  sound iDg-machine 
acted  splendidly,  the  impact  of  the  weight  on  the  bottom  being  as  exactly  deter- 
mined as  in  calm  weather.  Only  on  one  occasion  was  it  necessary  to  stop  a  sound* 
ing  after  2700  fathoms  bad  been  run  out,  and  the  weight  was  hauled  up  without 
having  been  discbargad.  The  six  soundings  show  that  the  ocean  floor  between 
Enderby  Land  and  Kerguelen  is  stioDgly  folded,  depths  of  1300  fathoms  alternated 
with  great  deeps  between  2000  and  3000  fatboma.  The  shallow  plateau  uniting 
Kerguelen  with  Heard  island  falls  off  very  steeply,  so  that  two  sound iogs  taken  on 
December  24  gave  depths  of  2145  and  1117  fathoms  in  the  immediate  neigh  boor- 
hood  of  the  rise.  It  was  remarkable  how  soon  the  Icebergs  disappeared  on  thia 
route;  we  saw  the  last,  a  table-topped  giant.  500  yards  long,  in  61**  22'  S, 

Kerguelen  came  In  sight  on  the  irst  of  tbo  Christmas  holidays,  and  aa  the 
boilers  required  to  be  cleaned  cmt  and  the  engines  thoroughly  overhauled,  we  spent 
three  pleasant  days  In  the  quiet  shelter  of  Gazelle  harbour.    It  was   fine  spring 
weather,  the  snowy  moan  tains  glittered  in  the  stin,  in  sharp  contrafit  with    the 
green  slopes  and  the  dark  deep-cut  fjords.     The  members  of  the  eipedition   were 
engaged  in  studying  and  collecting  the  plantH,  and  the  fresh  and  salt  water  fauna 
of  the  district,  and  dredgings  were  made  from  the  steam-launcb  in  Gazelle  harbour 
and  Fairweather  harix>ur,  resulting  in  some  new  disooveries.     Kerguelen  appears 
not  to  have  been  visited  by  whalers  or  sealers  for  many  years,  the  birda  exhihteiog 
a  tamemeaa  only  to  be  explained  by  their  ignorance  of  the  ways  of  man,  and  the 
shores  in  easily  accessible  places  abounded  in  sea-elephants  {Cystopkora  prohot- 
ckfea),  while  the  provision  stores  maiotained  by  the  French  Government  were  quite 
untouched.    The  rabbits  landed  by    earlier  expeditions  had  increased  after  their 
kind,  and  produced   a  great  effect  on  the  vegetation*     The  Kerguelen  cabbage 
(^Fringlea  anti3corbtttica\  on  which  Hoas's  crews  had  lived  for  mooth%  now  grows 
only  in  inaccessible  places  and  on  the  small  islands. 

We  left  Gazelle  harbour  on  December  30,  and  took  two  successful  hauls  of  the 
dredge  in  the  ca!m  water  in  the  lee  of  the  island.  In  the  afternoon  Chriatmas 
harbour  was  visited,  and  an  attempt  made  in  a  large  rowiog-boat  to  reach  the  coal- 
bearing  strata;  but  the  swell  made  it  impossible  to  land  on  the  steep  ooaat  to 
obtain  specimens.  The  return  to  the  anchored  ship  was  a  matter  of  several  hours' 
bard  work  on  account  of  the  sudden  squalls  which  tormented  the  harbour. 
Another  party,  landing  on  the  low  shore  at  the  end  of  the  harbour,  had  more  suoceaa. 
Besides  sea-elephants,  they  killed  a  large  male  sea-leopard,  and  brought  on  board 
four  living  examples  of  the  solemn  king-pengdn. 

The  Valdivia  left  Christmas  harbour  in  the  evening,  and  at  once  met  a  heavy 
sea  with  a  south-westerly  gale.  This  weather  lasted  for  four  days,  in  the  course  of 
which  it  was  possible  to  take  only  two  soundings,  the  treinendoua  swell  from  the 
north-west  hindering  all  ooeanograpbical  work.  On  the  last  day  of  the  year  the 
indnence  of  the  Indian  ocean  on  the  surface -temperature  waa  observed  for  the  Gut 
time.  The  sea-green  colour  of  the  cold  water  gave  place  to  the  deep  blue  of  the 
warm,  and  the  temperature  went  up  from  3V*°  Fahr.  to  49',  and  then  53°  Fahr.  On 
January  3,  when  the  solitary  cone  of  St.  Paul^  with  its  amphitheatre-shaped  crater 
harbour,  came  in  sight,  the  change  in  the  weather  was  complete.  We  entered  the 
calm  still  waters  of  the  Indian  ocean,  and  with  warm  sunshine  and  a  quiet  sea  we 
could  look  forward  to  a  period  of  steady  and  undisturbed  work. 
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IV.   The  OCHAKOGBAFHICAL   RESULTS. 

^^t 

In  the  totally  unexplored  parts  of  tbo  Soutbeni  ocean,  tlie  oceanograpblcal 

^^^M 

results  were  necessarily  of  the  first  importance,  as  tboy  furniah  a  basis  for  the 

^^^B 

biological  work ;  and  as  the  expedition  bad  been  equipped  with  all  the  neweut 

^^^B 

appliances  for  sounding,  temperatare,  and  other  physical  and  chemical  work,  it 

^^M 

TABLE   r 

^^M 

Table  of  Soundings  by  the  VALoiriA  iv  Taa  Boutberh  Ocean. 

1 

No.  of 

•fmndioff. 

1 

1              Dftlu. 

1      Latitude  S. 

0         * 

Longitude  £. 

Deptli, 

1 

Bottom  i«m- 

!          1898. 

1             - 

!           "^      '                  Falhonifc 

56 

Not.  14 

36  2:^ 

17  38 

2280         ,         332 

^^^^^1 

57 

.1     15 

87  31 

17     2 

2708                 327 

^^^^H 

58 

«     17 

40  31 

15     7 

1417                 35*2 

^^^^H 

59        '            ,.     17 

41     5 

14  52 

2860                83-2 

^^^^H 

60 

„    18 

42  IS 

14     J 

2512        1        327 

^^^^H 

61 

„     19 

43  52 

13     0 

2ati2 

32-7 

^^^^H 

62 

n     20 

40     2 

11  35 

2018 

327 

^^^^H 

6S 

,.     22 

49     8 

8  41 

ld415 

327 

^^^^H 

m 

,.    23 

50  57 

7  40 

1960 

1          — 

^^^^H 

65 

H    24 

53  31 

6  14 

1240 

1        33*0 

^^^^H 

66 

«    25 

54  22 

4  37 

1891 

f        32*0 

^^H 

67 

H    25 

54  29 

3  43 

310 

— 

^^1 

68 

«    26 

54  30 

3  31 

240 

33*8 

^^ 

69 

*»    27 

53  49 

3  57 

1011 

32-7 

J 

70 

n     27 

53  52 

4     C 

1270 

32-4 

^^^^J 

71 

,.    28 

54  29 

3  30 

250 

340 

^^^^H 

72 

.,    29 

55  21 

5  10 

1684 

31-5 

^^^^H 

73 

„    30 

56  29 

7  25 

2758 

— 

^^^^H 

74 

Dea    1 

56  16 

10  53 

3018 

31 '2 

^^^^H 

75 

,1      2 

50  30 

14  29 

2784 

— 

^^^^^1 

76 

"      * 

55  20 

18    2 

2236 

31'6 

^^^^H 

TF 

n     s 

54  54 

22  13 

2207 

(32'8> 

^^^^H 

78 

,t      6 

54  46 

26  40 

2517 

31*5 

^^^^H 

79 

n        7 

55  27 

28  59 

3025 

31-4 

^^^^H 

SO 

„      8 

50  44 

82    0 

SOIO 

314 

^^^^H 

81 

M        9 

58     5 

85  54 

3134* 

31*4 

^^^^H 

82 

n      10 

59  16 

40  14 

2980 

31*5 

^^^^H 

83 

»      11 

58  53                 43     1 

2905 

— 

^^^^1 

84 

M     12 

59    1 

47  38 

3O09 

32-2 

^^^^1 

85 

„     13 

GO  11 

49  48 

3042 

31*6 

^^1 

86 

»     15 

62  27 

53  22 

2829 

81-6 

^^^^M 

87 

„     1(1                tJ4    1* 

58  12 

2540 

31-4 

^^^^H 

88 

„     17 

03  17 

57  51 

2534 

31'2 

^^^^^t 

89 

u      l^ 

63  32 

58  40 

1504t 

^^^^H 

90 

„  lt> 

61  45 

61  16 

1940 

SI'S 

^^^^H 

91 

„     21 

58  55 

64  49 

2527 

310 

^^^^^1 

92 

»,     22 

50  19 

66  48 

1306 

340 

^^^^H 

93 

u     23 

54  33 

67  62 

2690t 

— . 

^^^^H 

94 

»    24 

52  48 

69  IH 

2145 

32-5 

^^^^H 

05 

,,    24 
1899. 

51  54J 

69  48 

1102 

350 

^H 

96 

Jan,     1 

43  45 

75  31 

1878 

34*5 

^^^^H 

97 

,»      2 

41     0 

76  24 

1801 

34-5 

^^^^H 

98 

„      8 

38  41 

77  86 

80 

550 

^^^^H 

99 

ti      3 

38  40 

77  39 

307 

49^8 

^^^^^1 

100 

,1       l 

37  45 

77  34 

800 

37-8 

^^1 

101 

»      4 

37  47 

77  34 

271 

510 

1 

*  Deepeat  sonnding  in  aotaretio  area. 

t  No  bottom  ;  eouudiog  incomplete. 

^^^ 
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wm  coDfidtiiitlj  hoped  that  tbe  obaervattona   would   give   a   Btrong    impetus  to  f 
anUrctTC  research.    The  ice-conditions  were  more  favourable  than  could  b&ire  been 
foreseen,  aod  we  were  tbua  able  to  push  much  further  south  than  we  had  expected. 

1.  Soundings.  We  used  by  preference  the  Sigsbee  ftouoding-machiDe  lent  by 
the  German  Adroiralty,  and  found  it  admirable  for  the  rapidity  of  its  working  and 
the  diatinctnesa  with  which  the  Bhock  of  the  lead  on  the  bottom  could  be  felt* 
The  Le  Blanc  machine  was  alao  occaaionally  employed  when  the  drum  of  the 
Sigsbee  machine  required  to  bo  strengthened.  Our  proficiency  in  floiindrng  may  be 
judged  from  the  fact  that  In  the  Beventy  eonndiogd  made  between  Capetown  And 
Padang,  not  a  yard  of  sounding- wire  was  lost.  The  only  loss  that  took  place  was 
due  to  the  breaking,  on  two  occasions^  after  the  sounding  had  been  completed,  of 
the  hemp-served  "forerunner,''  to  which  the  floundiog-rod  is  attached.  The  first 
time  the  accident  was  due  to  a  strong  wind,  the  second  time  to  the  rusting  of  the 
wire  in  a  ])lace  which  was  not  easily  accessible.  Compared  with  the  experience  of 
the  cable-BhipB,  this  shows  a  remarkably  small  loss  of  gear.  Our  immtintty  was  in 
no  small  degree  due  to  the  splendid  manoeuvring  of  the  ship  in  stormy  weather, 

2t  Temperature  and  Chemical  Oondiiions,  Negretti  and  Zambra's  reversing 
thermometer  has  given  good  results  since  the  vaoes  of  the  screw-propel  lor  which 
liberates  the  instrument  have  been  reduced  to  half  their  former  size.  These  ther- 
mometers were  indispensable  in  the  aotarctic  regions,  because  of  the  heterothermtc 
condition  of  the  water,  and  on  this  trip  they  were  used  for  the  first  time  (except  in 
an  almost  incidental  manner  on  the  Balmim  in  1B92)  with  good  result  in  the 
antarctic.  Siemens'  electric  thermometer^  although  not  out  of  the  experimental 
stage,  showed  that  in  favourable  circumstances  it  could  give  a  degree  of  exactitude 
scarcely  attaioable  with  any  other  apparatus. 

Between  Capetown  and  Padang  eighteen  serial  temperature  soundings  were 
taken,  of  which  the  figures  of  three  are  given  in  Table  IL  The  first  of  the 
three  shows  the  vertical  distribution  of  warmth  in  the  temperate  zone,  the  Beoond 
in  the  frigid  zone,  and  the  third  in  the  tropics.  The  moat  interesting  from  the 
biok>gical  as  well  as  the  oceanographical  point  of  view  is  that  taken  on  the  edge 
of  the  •outhem  ice.  The  Importance  of  a  shest  of  comparatively  warm  water 
nearly  1000  fathoms  thick  lying  under  the  icy  water  of  the  surface-layers  is  so 
apparent  that  it  need  only  be  mentioned «  For  instance,  the  lower  parts  of  the 
large  icebergs  must  enter  the  warm  water,  and  so  be  subject  to  rapid  melting  even 
in  the  antarctic  regions.  In  the  west,  near  Bouvet  island,  we  found  the  temperature 
of  the  water  fairly  uniform  throughout,  although  on  the  whole  somewhat  lower. 
The  higher  salinity  of  the  warm  layer  makes  it  clear  that  this  distribution  of  tem- 
perature may  remain  permanent  in  the  abseoce  of  vertical  currents  which  would 
efiect  a  mixture. 

In  the  sectioD  through  the  south-east  trade-wind  region  of  the  Indian  ocean, 
the  SpfnTujschicht,  or  zone  of  rapid  change  of  temperature,  occurs  at  depths  between 
100  and  150  fatiioms,  so  that  the  great  fiurface-heatiog  of  the  water  in  the  tropical 
zone  is  a  very  superficial  matter  indeed,  at  least  for  temperatures  above  70**  Fahr, 
At  260  fathoms  the  similarity  with  llie  temperature  of  the  temperate  zone  is  almost 
complete. 

On  the  chemical  investigationi  the  chemist  of  the  expedition  makes  the  follow- 
iug  observations ; — 

'*  With  few  exceptions,  the  water  samples  from  great  depths  were  collected  by 
means  of  Prof.  Fettersson's  isolating  water-bottle,  and  for  the  upper  layers  by  meaaa 
of  Meyer's  water-bottle  closed  by  means  of  a  messenger  dropped  down  the  line,  while 
the  surface  samples  were  collected  directly.  A  |>ortion  of  the  sample  when 
obtained  waa  examined  in  the  laboratory  on  board  at  once,  In  its  fresh  condition 
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TABLE   IL 

Typical  Temfebatubs  SBRisd. 


SUtlODf 

Station  lit. 

in  Mid  iw. 

Not.  H»  '®M. 

lJc«-iiH>erl«lol«»1898 

Jul.  le  uid 

Depth, 

D*rtb. 

37^S.,W   E. 

About  63^  a.,  54**;. 

IT,  '»8. 
14°S.,  t>O^E. 

M«trM, 

Fat  boms). 

Ttmp.  F. 

Temp.  F. 

Sklloltj 

percent. 

Oxjgen, 

Carbonleidd. 

T«np.  F. 

0 

a 

e,c 

GrtBUiitt. 

o 

0 

0 

601 

30-2 

337 

8^04 

00520 

8W 

10 

H 

30^ 

20 

11 

m-B 

7-9S 

00521 

40 

22 

298 

50 

27 

296 

798 

0-0523 

80-8 

GO 

33 

29'6 

80 

44 

290 

t-81 

00539 

100 

54^ 

58-4 

30"0 

fi44 

0*0545 

77*2 

110 

60 

312 

120 

65i 

81-4 

519 

00533 

130 

71 

830 

140 

76i 

332 

l.-iO 

82 

332 

34-0 

481 

0  0541 

2(M) 

imk 

346 

694 

250 

13B| 

502 

^_ 

:m 

164 

35n 

414 

00544 

55*8 

400 

21S» 

348 

344 

4-34 

00545 

500 

273 

492 

'""" 
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to  determine  its  coatfiDts  of  dissolved  oxygen  and  carbonic  acid,  and  the  rest  was 
secured  in  bottka  for  more  complete  inTestigation  aahore*  The  amount  of  dissolved 
oxygen  waa  determined  by  Winkler's  titrimetric  method,  which  gave  good  reBulte 
on  both  the  Fola  and  Taurus  expeditions.  It  coDslsta  in  adding  to  a  meaiured 
quantity  of  sea  water  an  alkaline  solution  of  potassium  iodide  aud  manganese  chlo- 
ride in  the  absence  of  air ;  the  dissolved  osygen  forms  maniranese  oxide,  and  the 
chlorine  liberates  an  amount  of  iodine  equivalent  to  the  oxygen  absorbed.  The 
iodine  is  easily  estimated  by  a  standard  eolution  of  sodium  thiosulphate,  using 
starch  as  an  indicator.  The  total  combined  carbonic  acid  was  estimated  by  means 
of  a  solution  of  hydrochloric  acid.'* 

3,  Biologicfil  hwestigations  in  the  Cold  Esgion,  It  would  far  exceed  the  scope 
of  tbis  report  to  diacuss  the  biological  results  of  the  expetiltion,  but  it  may  be 
stated  generally  that  special  attention  was  given  throughout  to  the  study  of 
plankton,  or  the  organisms  floating!  in  the  water.  Our  vertical  tow-nets  were  sunk 
in  the  great  depths  to  as  much  as  ICOO  fathoms,  and  often  brought  up  a  surpriBing 
amount  of  material.  Many  of  the  forms  obtained  from  the  oold  deep  layers  in  the 
tropics  were  found  again  in  water  of  similar  temperature  at  the  farthest  south.  In 
general,  it  may  be  said  that,  while  the  number  of  forms  m  the  arttarctjc  regions 
falls  short  of  that  in  the  warmer  zones,  the  abundance  of  life  there  is  surprising* 
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Special  stress  must  he  laid  on  ttie  value  of  the  results  secured  by  the  cloeing  tow- 
nets.  It  may  be  said  that  from  the  surface  to  1000  fathoms  the  number  of  fitoatiDg 
urgauisms  is  very  considerable,  and  then  rapidly  diminishes  to  the  bottom.  Yet 
in  one  of  the  tow-nets  worked  between  the  depths  of  2700  and  2400  fathoms  (in 
59^  S»)  we  found  four  genera  of  living  copepods  and  numerous  actiire  lanrie^  a 
living  oetracod,  and  several  radiolariaos.  Many  empty  or  dead  ahella  of  globigerina, 
radiolariaus,  aud  pteropods,  were  also  found.  It  can  now  be  positively  asserted 
that  no  parts  of  the  ocean  depths  are  devoid  of  life;  but  some  organiams  prefer 
the  superficial  aod  some  the  deepiT  layers.  Thus^  amongst  radiolariaBBj  the 
Challengendze  abound  most  between  20  and  150  fathoms,  while  the  Tuacaroridffi 
were  never  found  nearer  the  surface  than  500  fathoms. 

The  plankton  of  the  Antarctic  ocean  was  found  to  be  characterized  by  a  gf^at 
abundance  of  diatoms,  incindmg  many  j:ecu]iar  to  the  locality,  and  leading  to  the 
predomma^nce  ot  diauim  ouze  as  a  deep-sea  deposit.  The  northern  liinit  of  tbe 
diatom  region  was  crossed  by  ttie  expedition  in  the  Atlantic  and  Indian  oceans  at 
about  40^  S«,  and  corresponded  with  a  sudden  fall  of  tem|X!rature.  As  far  as  50*^  S. 
Ibrms  cbaractenstic  of  warmer  regions  still  occurred,  but  they  die  appeared  further 
south.  The  flagellates  were  much  inferior  to  the  diatoms  in  number  in  the  antartic 
area,  but  a  new  i>ertdinium  {F,  antarcttcum,  Schup.)  was  found,  and  by  its  easy 
idendlication  it  formed  one  of  the  hest  indicators  of  the  purely  antarctic  plankton. 
As  Buch  vegetable  organisms  as  diatoms  are  dependent  for  their  existence  on  the 
access  of  light,  an  attempi  was  made,  by  de:ermmiDg  their  lower  iiuiits  in  the  ccean, 
to  fix  the  depth  to  which  sunlight  penetrates  in  sea  water.  This  was  found  to  be 
between  150  and  200  fathoms,  but  very  little  vegetable  life  was  found  below  60 
fathoms.  Empty  cases  were  found  abundantly  at  greater  depths,  but  these  were 
evidently  the  remaius  of  dead  specimens  which  had  fallen  from  above.  The 
maximum  abundance  of  plankton  vegetation  aeemed  to  be  in  about  40  fathoms. 
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THE  BELGIAN  ANTARCTIC  EXPEDITION. 

Ths  Royal  Belgian  Geographical  Society  of  Brussels  baa  issued  in  advance  of  its 
BidltHn  a  letter  received  from  Captain  Gerlachef  dated  from  Piinta  Arenas  in 
Magellan  strait  on  Ax>ril  1,  1899 ,  which,  on  account  of  the  important  bearing  on 
the  question  of  Antarctic  e^pioratlony  we  translate  in  full  without  comment  of 
any  kind. 

The  Belgica  left  Punta  Arenas  on  December  14, 1897,  and,  proceeding  by  the 
Cockburn  and  Bougie  channels,  called  at  the  Argentine  coaling  station  of  Lapatam 
in  Tierra  del  FuegOp  where,  by  the  kindness  of  the  Argent!  ue  <Tuvernment,  the  vessel 
filled  up  with  coal.  The  Bdgiea  anchored  every  night  in  navigatmg  these  intricate 
waters,  and  the  scientific  stafi^  took  every  opportunity  of  studying  the  fauna,  flora, 
and  geology  of  the  land. 

On  January  1, 1H\^B,  the  Bclgica  left  the  port  of  Huahuaia  near  Lapatala  with 
the  .intention  uf  gaining  the  open  sea  to  the  eastward,  and  staying  for  the  night 
at  Habertou,  uhere  a  retired  English  missionary  has  established  a  farm  and  aware* 
house.  But  darkness  set  in  before  the  bay  was  reached,  and  the  BtJgka  ran  on 
a  submerged  rock  and  remained  fast  till  the  next  day.  This  incident  had  no  more 
^nouB  consequence  than  the  loss  of  all  the  fresh  water,  which  had  to  be  pumped 
out  to  lighten  the  ship,  aud  it  was  necessary  to  put  into  the  Bay  of  St.  John  oa 
Staten  island  to  repleuish  the  supply.  It  was  ouly  on  January  14  that  it  was 
possible  to  leave  this  anchorage  and  make  for  the  South  Shetlands.    On  the  way 


THE   BELGIAK   ANTARCTIC  EXPEDITION, 


651 


Bcvea  soundings  and  several  temperature  obsenrations  at  various  depths  were  taken. 
The  deepest  sounding  was  made  on  January  15,  in  55®  50'  S,  and  53^  19'  W.,  when 
the  depth  was  2209  fathoms. 

On  the  2l3t,  land  was  sighted  during  a  clear  interval  in  thick  weather;  on 
entering  Bransfield  strait  the  weather  c*^n tinned  foggy  while  the  wind  freshened, 
and  on  the  22nd  it  hlew  a  gale  from  the  northn^ast.  In  attempting  to  open  a  scupperi 
the  sailor  Wiencke  from  Christiania,  who  had  been  iinpnideat  enough  to  sling 
himself  over  the  side,  was  carried  away  hy  a  wave,  and  all  efforts  to  save  him  were 
in  yb\b.  a  few  minutes  afterwards  Low  island  was  sighted  to  leeward^  and  wo 
proceeded  to  the  west  of  it  for  shelter.  On  the  23rd  the  weather  improved ;  the 
Btlgica  proceeded  to  Hughes  hay^  and  on  the  24th  discovered  a  strait  separating 
an  important  archipelago  (which  we  provisionally  called  Palmer  archipelago) 
from  the  land  to  the  east. 

During  the  three  weeks  which  followed,  the  expeilition  made  a  rapid  survey  of 
Hughes  bay  and  tlie  new  strait,  landing  wherever  it  was  more  or  leas  practicable. 
Twenty  landings  were  made  altogether  between  Bransfield  strait  and  the  Pacific, 
both  on  the  eastern  part  of  the  islands  of  the  archipelago  and  on  the  eastern  main- 
land, which  we  subsequently  chilled  Danoo  Land,  and  the  natural  history  collections 
were  enriched.  M.  Lecoiote  determined  the  co-ordinates  of  the  prominent  points, 
and  M,  Danco  determined  the  magnetic  elements  wherever  it  was  possible  to  land 
the  instruments.  M*  Racovitza  discovered  and  collected  one  species  of  Podura,  one 
species  of  Diptera,  and  several  species  of  minute  Acarides,  representatives  of  an 
antarctic  fauna  hitherto  quite  unknown.  He  also  collected  specimens  of  mosses, 
lichens^  and  grasses,  and  made  observations  on  penguins,  cormorants,  and  many 
other  species  of  birds  which  frequented  these  lands.  M.  Arftowski  did  not  lose 
any  opportunity  of  collecting  specimens  of  rocks  which  should  furnish  data  regarding 
the  geological  character  of  the  island,  while  Dr.  Cook  was  equally  diligent  in 
securing  photographs  which  should  prove  of  real  value  apart  altogether  from  their 
artistic  excellence. 

The  Btlgica  entered  the  Pacific  ocean  on  February  12,  and  steered  for 
Alexander  L  Land,  meeting  with  pretty  thick  fog  until  the  16th,  so  that  Biscoe 
islands  were  not  visible.  On  the  16th  the  weather  was  fine  and  clear,  and 
Alexander  I.  Land  was  in  sight,  as  well  as  some  land  in  the  east,  which  might  be 
Grahcim  Land  or  Adelaide  island.  The  course  was  continued  to  the  westward  to 
explore  the  edge  of  the  ice-pacli,  and  on  February  28  the  ship  had  reached  70°  20'  8, 
and  85"  W.  A  gale  was  blowing  from  east-north-east,  and  great  gaps  were  made  in 
the  edge  of  the  ice.  Although  the  season  was  very  far  ad  vanced,  the  occasion  seemed 
propitious  to  push  southward  and  gain  a  part  of  the  antarctic  area  which  was  still 
quite  une3qiored.  The  risk  of  an  enforced  wintering  was  obvious,  but  on  the  other 
hand  there  was  the  chance  of  attaining  a  high  latitude,  and  if  she  was  unable  to  regain 
the  open  sea,  the  ship  would  possibly  at  least  winter  in  the  neighbourhood  of  new 
land.  On  entering  the  pack  the  Bdgioa  reached  a  position  of  71°  31'  8.  in  85°  16' 
W.  without  too  much  difficulty.  On  March  3  it  was  absolutely  impossible  to  go 
farther,  and  the  ship  was  put  about,  and  during  that  day  and  the  week  following 
made  from  7  to  8  miles  towards  the  north  in  a  very  solid  pack.  On  March  10  she 
was  finally  blocked ;  the  pans  of  ice  floating  round  the  vessel  froze  together  and  soon 
formed  an  immense  field  of  ice.  At  this  time  the  Bdgica  was  about  60  or  70  miles 
from  the  edge  of  the  pack,  and  arrangements  were  made  for  wintering.  The  ship 
was  banked  up  with  snow  to  the  height  of  the  deck  to  reduce  the  loss  of  heat  hy 
radiation,  and  the  deck  was  roofed  over.  She  remained  thus  under  pressure  till 
March  26,  with  some  prospect  of  the  ice  breaking  up.  During  the  later  part  of  the 
month  the  cold  became  intense  with  southerly  winds.     The  temperature  depended 
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entirely  on  the  direction  of  the  wind.  When  it  oame  from  the  souths  the  weather 
was  clear  and  cold ;  when  from  the  north,  i.e,  from  the  ojjen  sea,  it  was  aloioet 
alwajs  cloudy,  often  foggy,  and  the  temperature  kept  near  the  frees! Qg-point,  aome* 
times  eTen  causing  a  tViaw.  Tbe  drift  of  the  ship  was  alw)  a  direct  function  of  the 
wind.  During  the  drift  the  latitude  of  71="  34'  S.  was  reached  in  89°  10'  W.  on 
May  16.  and  71^  36'  in  87^  30'  W.  on  >Iay  30* 

The  appearance  of  the  pack  changed  constantly  with  the  inovoroents  to  whicli 
it  was  BTibject.  Generally  it  was  very  compact,  but  great  openings  someUmes 
appeared^  clear  spaces,  channels,  or  mere  threads  of  wat^r.  The  cracks  the  forma* 
tion  of  which  gave  riss  to  these  lanes  of  water  often  extended  beyond  the  reach 
of  vision  to  the  north  or  south,  the  east  or  weat^  and  they  were  often  formed  quite 
near  the  ship^  which,  gripped  in  its  icy  vice,  was  unable  to  reach  them.  The 
openings  soon  closed  up,  cither  by  freezing  over  if  it  was  calm,  or  else  by  pressure ; 
and  in  the  hitter  case  a  row  of  hummocks  ro*e  up  on  the  line  of  contact.  There 
was  a  good  deal  of  wind  during  the  winter^  and  viulent  snow-showers  often  made 
all  outside  work  impossible.  It  was  equally  im]>098ible  to  make  any  extended 
journey  on  the  ice  on  account  of  the  raobTlity  of  the  pack  and  the  frequent  occur* 
rencse  of  strong  wind.     The  sun  set  on  May  17,  not  to  rise  again  until  July  21. 

Lieutenant  Danco  fell  ill  at  the  beginning  of  May,  and,  in  apite  of  the 
assiduous  attention  of  the  surgeon,  he  grew  worse  daily,  although  happily  the  bi^Te 
fellow  did  not  reaU^  the  seriousness  of  the  case*  On  June  5,  at  7  pm.,  he  quietly 
expired,  surrouD«ie<l  by  his  sorrowing  comrades,  all  of  them  his  friends.  On  the 
7th,  at  noon,  the  body  was  committed  to  the  deep  through  an  opening  cut  in  the 
ice.  The  weather  was  cold  and  miserable,  and  everything  combined  to  make  thia 
sad  ceremony  the  most  melancholy  tiiat  could  be  imagined. 

Although  seals  and  penguins  were  never  numerous  in  the  immediate  neigh- 
bourhood of  the  ship,  they  formed  a  considerable  portion  of  our  food-supply  during 
the  later  months  of  the  wintering  ;  and  this  supply  of  fresh  meat  contributed  nol 
a  little  to  keep  up  the  health  of  the  ship's  comjiany,  which  remained  excellent 
except  during  the  critical  period  of  the  polar  night,  when  cardiac  affections  gave 
some  trouble. 

In  the  month  of  October  the  cracks,  channels,  and  open  spaces  became  moire 
numerous,  although  on  some  days  the  pack  was  discouragingly  tight,  and  round 
the  ship  for  the  space  of  a  mile  in  radius  it  remained  solid.  The  ship  was  from 
700  to  800  yards  from  the  edge  of  a  great  floe,  about  two  miles  in  diameter,  round 
which  cracks  were  often  formed.  On  the  edge  nearest  the  ship,  about  600  yards 
away,  a  large  open  space  had  formed  at  the  beginning  of  October,  and  did  not  oloee, 
except  partially  and  temporarily,  on  account  of  pressures.  These  pressures  led  to 
the  formation  of  cracks  on  tbe  edge  of  the  floe,  which  gradually  encroached  upon 
it.  Meanwhile,  summer  was  rapidly  advancing,  yet  on  certain  days,  when  the 
wind  was  in  the  south,  the  temperature  ftjll  sufficiently  for  yooog  ice  to  form,  and 
a  second  wintering  appeared  inamlnent.  At  the  beginning  of  January,  1899,  it 
was  resolved  to  saw  out  a  canal  in  the  ice  to  the  large  open  space.  For  the  greater 
part  of  its  length  (which  was  800  yards),  this  canal  took  advantage  of  a  lane  which 
had  been  closed  by  freezing  over  in  May,  and  thus  consisted  of  comparatively  thio 
ice.  Measurements  made  by  the  Van  den  Broeck  borer  showed  an  average  thick- 
ness of  ico  a  little  over  3  feet  to  he  cut  through,  but  the  older  ice  near  the  ship 
was  nearly  7  feet  thick.  As  it  was  necessary  not  only  to  saw  the  ice  through  in 
two  longitudinal  lines,  but  along  many  transver&e  lines,  so  as  to  cut  it  into  block* 
which  could  be  hauled  out  into  the  clear  space,  the  total  length  of  sawing  amounted 
to  about  3000  yards,  and  this  work  occupied  all  hands  for  three  weeks.  By 
February  1,  ISW,  it  only  remained  to  saw  through  and  blow  up  with  tonite  the 
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blocks  of  ice  nearest  the  ship;  but  then  a  pressure  occurred^  the  newly  cut  oanal 
was  Darrowed,  aud  the  clear  space  to  which  it  led  closed  up,  and  it  seemed  impos- 
sible  to  get  free.  But  fortunately  at  the  beginning  of  February  the  slight  move- 
ment of  an  ocean  swell  under  the  ice  became  perceptible,  and  it  was  plain  that  we 
wei«  much  nearer  the  edge  of  the  pack  than  at  the  beglnnitig  of  winter.  On 
February  11  there  was  a  great  crack,  and  from  the  crow's  nest  the  clear  spAce 
could  be  seen  eitcnding  to  the  northern  horizon ;  our  canal  opened  a  little  also, 
but  not  enough  to  let  us  get  out.  The  swell  became  more  and  more  perceptible, 
and  we  set  to  work  to  clear  the  canal  of  young  ice  and  the  semi-solid  mixture 
of  ice  and  snow.  On  February  13  we  were  able  to  start  the  propeller  for  a  few 
turns,  and  on  the  14th,  at  2  a.m.,  wo  were  able  at  hwt  to  lea.ve  our  winter 
quarters.  During  that  day  and  the  nex:t  we  made  15  or  16  miles  towards  the 
north ;  there  was  no  more  question  of  going  southward.  On  the  evening  of 
the  15th  we  were  again  blocked;  the  pack,  much  broken  up  by  the  swell,  waa 
still  so  close  and  compact  that  we  were  scarcely  able  to  move  the  ship  a  little  out 
of  the  way  of  aome  icebergs  whose  neighbourhood  might  be  dangerous* 

Meanwhile  the  sky  was  very  dull  to  the  north,  a  certain  si^  of  the  existence 
of  a  great  expanse  of  clear  water  in  that  direction,  perhaps  the  open  sea.  Every 
day  the  swell  became  stronger,  and  it  was  evident  that  we  were  not  very  far  from 
the  edge,  and  at  last,  on  Pebmary  20,  from  the  crowds  nest  we  could  see  under  the 
**  water*fiky  "  a  long  black  line,  extending  along  the  horizon  from  east  to  west; 
it  was  the  open  sea,  not  more  than  7  or  8  miles  to  the  north,  but  the  pack  remained 
solid  I  though  heaving  on  the  swell. 

Throughout  the  whole  winter  the  Belgica  was  only  once  subjected  to  severe 
pressure,  and  the  vessel  seemed  in  real  danger  only  for  a  few  minutes ;  but  now 
constantly  struck  by  great  blocks  swinging  with  the  swell,  our  little  vessel  waa 
in  a  very  uncomfortable  position.  Thus  it  was  an  iramenae  satisfaction  to  every 
one  whcn^  on  March  14,  at  2  a.m. — a  fateful  date  this  14tb — the  pack  opened  suffi- 
ciently to  allow  us  to  steam  out  and  gain  the  open  sea. 

Duriug  the  second  period  of  our  detention  iu  the  pack  the  winds  were  almost 
always  easterly,  and  the  drift  was  considerable  to  the  west.  We  emerged  at 
103°  W,,  BO  that  the  general  drift  was  IS''  to  the  west  in  a  mean  latitude  of 
70^  30'.  We  saw  no  sign  of  the  "  appearance  of  laud  "  shown  on  the  charts  in 
70°  tA,  and  100^  W.  It  may  be  remarked  also  that  with  northerly  winds  we 
drifted  to  the  south  just  as  freely  as  we  drifted  to  the  north  with  southerly  winds, 
while  the  soundings  which  we  took  throughout  the  drift  whenever  the  weather 
gave  ua  an  opportunity,  indicate  that  the  hyputheiical  outline  of  tho  antarctic 
continent  must  be  carried  several  decrees  further  south  iu  that  part  of  the 
antarctic  zone.  Throughout  tho  winter  —the  first  ever  spent  in  the  antarctic 
ice — we  were  able  to  carry  on  go<xl  magnetic  observations,  to  make  an  important 
series  of  hourly  meteorological  observations,  and  to  make  a  fmo  collection  of  pelagic 
and  deep-ttea  organisms  and  of  d<jep-sea  depobits. 

It  was  on  March  14  that  we  escaped  from  the  clutches  of  the  ice,  and  at  noon 
on  that  day  we  hod  gained  the  open  sea.  On  the  16th,  at  4  p.m.,  we  recognised 
Black  island,  and  at  6  p.m.  anchored  in  its  lee  to  shelter  from  a  strong  west  wind. 
From  the  edge  of  the  pack  tu  Tierra  del  Fuego  we  had  not  encountered  a  single 
piece  of  ice,  a  fact  which  is  at  least  worth  mentioning.  During  the  night  of  the 
26th  there  were  heavy  gqualls,  and  at  5  a.m.  on  the  27th,  the  wind  blew  a  gale  from 
east-south-east,  and  the  anchor  began  to  drag  and  we  had  to  cut  the  cable  and  stand 
out  to  sea  to  save  the  vessel  from  driving  oo  the  rockw.  At  9  a.ni,,  while  the  gale 
was  still  raging,  we  entered  Cockburn  channel  and  reached  the  anchorage  of  Punta 
Arenas  next  morning  at  daybreak,  fourteen  days  after  leaving  the  pack. 
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N.B. — The  commander  and  the  members  of  the  expeditioD,  being  much 
in  tbetr  profassionftl  duties,  beg  their  personal  friends  in  particular,  and  the  fHonds 
of  the  expedition  in  generul,  to  excnse  them  for  not  having  written,  and  beg  of  tbem 
above  all  not  to  attribute  this  to  forget  fulness,  to  negligence,  or  to  indifference. 


The  expedition  was  to  lea^e  Punta  Arenas  for  Buenos  Aires,  where  and  at  Bio  de 
Janeiro  it  would  sojourn  for  some  time^  reaching  Europe  about  the  middle  of  August. 
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TEE   BOCIETY. 

Awards  of  the  Society  for  1899. — The  Royal  Medals  and  other  aira: 
have  Leon  adjudged  this  year  as  follows :  The  Founder's  Medal  to 
Captain  BInger,  for  the  valuable  work  which  he  did  during  hie  ex  ten-* 
sive  journeys  in  the  country  within  the  great  bend  of  the  Niger.  The 
Patron's  Medal  to  M*  Foureau,  for  his  oootinuoue  exploration  in  the 
Sahara  during  the  last  twelve  years.  The  Murchison  Grant  has  been 
awarded  to  Lieut.  Albert  Armitage,  for  his  valuable  scientific  observa- 
tions with  Mr.  Jackson  in  Franz  Joeef  Land  ;  the  Gill  Memorial  to  tbe 
Hon.  David  Carnegie,  for  his  journey  across  the  West  Australian 
Bsert;  the  Cuthbert  Peck  Grant  to  Dr.  Nathorat,  for  his  important 
sientific  exploration  of  the  Spitsbergen  Islands;  the  Back  Grant  to 
Captain  Molesworth  Sykes,  for  hia  thi ee  journeys  in  Persia. 

EUSOPE. 

The  Eish-faima  of  the  Kaiser- WUhelm  Canal— The  experimental  fishery 
which  has  been  carried  un  by  Fishery -Inspector  Hinkelmann  fliace  the  opening  of  the 
Kaiser-Wilhelm  canal,  has  supplied  valuable  inforniRtion  on  various  questions,  both 
scientific  and  practicnl,  coBnected  with  the  movement  of  salt  and  fresh  water  fonziB 
and  the  possibility  of  their  adaptation  to  altered  conditions  of  life.     The  results  of 
Herr  Hinkelmann's  visita  of  ins|.»ection  during  1898  are  brieflj  summarized  in  a 
recent  number  of  Die  JVa/ur  (February  26,  1891*).    One  of  the  moat  important 
questions  awaiting  solution  is  that  of  the  possibility  of  the  canal  a^brding  fresh 
spawning-groundB  for  herring  ;  and  though  this  has  not  yet  been  fully  answered,  it 
is  already  pOBsible  to  say  that  the  prospects  at  least  of  favourable  epawning-groundg 
in  tbe  future  are  good.      Both  herrings  and  sprata  were  met  with  in  iXJUSiderable 
numbers  and  of  all  sizes^  but  the  spawn  has  not  )^et  been  found  m  sHu^  and  for  this 
object  it  will  be  necessary  to  commeoce  tbe  experimental  lishing  earlier  in  tbo  ye«r 
Id  future.     The  good  effects  of  the  canal  on  tbe  fishery  in  the  Kiel  inlet  are  <lwelt 
upon,  and  it  ia  faid  that  both  herrings  and  sprats  were  caught  in  shoals  off  tbe 
canal-mouth  during  tbe  autumn.     Tbe  inspection  was  last  year  limited  to  the 
eastern  |>art   of  the   canal,  between  Holtenau  and  Rendsburg,  and  here  it  was 
aacertained  that  a  constantly  increasing  immigration  of  Baltic  forma  ia  taking 
place,  the  increase  being  observable  both  as  regards  Bpeclea  and  individuals.     It  also 
appears  that,  after  an  apparent  falling  back  before  the  salt-water  element,  the  freah- 
water  species  have  begun  to  show  a  reuiarkable  power  of  adaptation  to  the  new 
conditions*     Ten  different  species  are  enumerated  as  occurring  in  the  brack iah 
water  of  the  canal|  and  all  were  found  to  be  in  good  condition.     This  was  eapecially 
the  case  with  the  pike,  wbich,  immediately  after  the  ofiening  of  the  canal,  were 
reported  as  having  been  blinded  by  the  sudden  access  of  salt  water.     Eels  were 
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particularly  Dumeroufl  in  tlie  Flettihiider  See,  the  water  of  which,  in  spite  of  the 
large  volume  poured  in  by  the  Eider,  ehows  a  comparatively  high  percentage  of 
salt.  The  baDlcB  of  the  canal  show  a  luxuriant  jn^wth  of  plants  in  many  places — 
a  fact  favourable  to  the  exiateDC©  of  organiama  which  form  an  important  souree  of 
food-supply  to  the  6sh»  This  applies  esjiecially  in  the  case  of  the  Baltic  prawn — a 
fact  the  more  remarkable  as  the  species  haa  of  late  years  become  much  scarcer  thaa 
formerly  on  tbe  Baltic  coasts  of  Germaiiy, 

The  Snow-lme  in  tke  Balkans  dmiiig  the  Glacial  Epoeli.— We  referred 
in  our  April  ntimber  to  Dr.  Cvijic'a  explorations  in  the  Rila  mountains,  and  his  esti- 
mate of  the  former  snow-level  in  that  range.  We  have  Bine©  received  detaila 
reBpectiog  further  investigations  by  the  same  geologist  into  the  (|ue8tion  of  the 
glacial  snow-level  in  the  Balkan  peniaaula  generally,  carried  out  duriDg  journeys 
continued  down  to  the  summer  of  1898,  H is  conclusions  are  as  follows:  In  the 
limestone  ranges  of  Central  Bosnia,  south-west  of  Sarajevo  (6400  to  7300  feet  in 
altitude),  the  snow-line  can  be  drawn  for  the  Glacial  epoch  at  a  height  of  5600  feet, 
and  therefore  aftrees  with  the  corresponding  line  m  the  Western  Alps  of  Transil- 
vania  (6000-8300  feet  in  height),  which  lie  far  to  the  north-east  of  the  former 
mountains,  on  the  borders  of  Hungary  and  Rumania.  As  we  advance  further  into 
the  peninsula,  we  6nd  a  gradual  rise  in  the  level  of  tbe  glacial  anow-liDe,  and  this 
in  &  direction  from  north-west  to  south -ea^t  in  the  parts  adjacent  to  the  Adriatict 
but  more  directly  from  north  to  south  in  the  more  central  fjarts.  These  facts  are 
clearly  brought  out  by  the  lines  of  equal  altitude  of  the  snow  limit,  drawn  at 
intervals  of  100  metres,  which,  broadly  speaking,  all  form  curves  concave  to  the 
flOUth-8outh-eaat,  The  difference  between  the  altitude  of  the  glacial  snow-level  ia 
the  north  of  the  peninsula  and  that  on  the  Peristori  and  Nice  mountains  in  tbe 
south-west,  or  in  the  Pirio  (not  Perim)  Dagh  in  Central  Macedonia,  amoanta  to 
fully  IGOO  feet ;  that  is  to  say,  the  snow-line  in  the  latter  mountaiQe,  with  a  height 
of  830O  to  8800  feet,  ran  during  the  Glacial  epoch  at  a  height  of  T200  feet. 

Til©  Geographical  Caiuee  of  Spain'a  Bowniall.— Prof,  Julius  Maerker, 
of  Cod  stance,  contributes  to  the  Gtographucle  Zcit^hrift  (1899,  Ko.  4)  an 
inatructive  paper  on  the  causes  of  Spain's  downfall,  tracing  the  influence  which  has 
been  exerted,  throughout  the  whole  history  of  that  country,  by  geographical  and 
climatic  factors.  At  tbe  outset  he  combats  tbe  idea  that  some  peoples  are  naturally 
more  gifted  than  others,  and  therefore  more  capable  of  high  development,  holdjog 
that  the  mental  chflracleristtea  of  races  have  been  evolved  mainly  by  the  influence 
of  their  environment.  While  the  geographical  conditions  of  Europe  as  a  whole 
are  peculiarly  favourable,  Spain  stands  apart  from  all  the  other  countries  of  the 
continent  in  the  form  and  nature  of  its  surface.  In  spite  of  its  apparently 
favourable  position,  surrounded  by  tbe  sea,  the  main  bulk  of  the  penioaula  is  in 
reality  completely  abut  out  from  the  life  of  the  world  ;  aod  the  pride  and 
exdusiveness  engendered  among  its  inhabitants  by  this  state  of  things  has  formed 
a  potent  bar  to  progress.  Its  massive  central  plateau,  almost  without  navigable 
rivers,  is  shut  io  both  on  the  north  and  south  by  ranges  of  mountains  broken  by 
few  passes,  and  is  itself  traversed  by  chains  which  form  ml  additional  barrier  to 
intercourse.  Until  tbe  beginning  of  the  modern  era,  Spain  lay  on  the  margin  of  the 
civilised  world,  and  was  not  fitted  by  position  to  play  the  f6le  of  an  intermedmry 
between  North-Weatern  Europe  and  the  states  of  the  Mediterranean,  It  may  then 
be  asked.  How  were  tbe  Spaniards  able  to  tnke  the  part  they  did  in  the  age  of 
discovery  ?  Letl  on  by  the  example  of  the  Portuguese,  who  in  two  hundred  years 
had  been  trained  to  the  sea  by  skilled  Italians,  they  fouud  the  necessary  instruments 
in  the  seafaring  population  of  the  north-west,  whose  atrip  of  coast  was,  however,  too 
scanty  to  allow  them  to  play  independently  a  leading  part  in  the  world's  commerce. 
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The  Tmh  to  America,  and  the  eaae  with  which  wealth  wag  there  aoquircii, 
depopulaied  the  country  and  diBCOuraged  habits  of  iadu&try,  while  eveQ  as  regards 
her  sphere  of  actioti  in  the  New  World,  Si>aiQ  was  at  a  disadvantage,  far  h<iir 
pofiitioQ  on  the  map,  in  relation  to  the  course  of  the  trade  winds  and  the  equatorial 
current,  brought  her  in  touch  only  with  the  enervating  regions  of  the  tropics.  Dr. 
Maerker  dwells  on  the  disadvantages  arising  from  the  absence  of  fertile  lowlands 
and  navigable  rivers,  in  which  respects  Spain  presents  a  marked  oontraat  to 
England.  Her  mineral  woaUh  alone  preaents  a  more  favourable  picture.  In 
conclusion,  the  climatic  disabilities  of  the  great  bulk  of  the  country  are  pointed 
oat,  the  more  favourably  sitoated  portions  in  the  north-we«t  and  along  the 
Mediterranean  f bores  occupying  a  comparatively  stnail  area. 

The  Lakes  of  the  Fyrenees. — A  note  in  the  second  number  of  the 
Oeographische  ZeiUchri/i  aDUouncea  the  Boundiogj  In  August  last,  by  Messrs.  Ititt«r 
and  Delebecque,  of  twenty-two  of  the  high-level  lakes  of  the  Pyreneea,  which  had 
never  before  been  thoroughly  examined.  Except  two^  which  present  the  character 
of  Earst  kkes,  and  are  due  to  a  landsiip,  all  are  regarded  ss  glacial  in  origin.  The 
deepest  of  those  examined  was  the  Lac  do  Louey-Ndgre  (112  feet),  one  of  a  group 
of  four  in  the  neighbourhood  of  Bar^gea,  in  the  Hautes-Pyr^nces.  Its  water  is 
remarkably  transparent.  Eleven  lie  in  the  MaM»/ of  Mount  Carlitte,  in  the  Eaatem 
Pyrenees,  and  of  these  two,  the  Lac  de  Fradeilles  and  the  Lac  de  las  Dongues, 
arc  remarkable  for  diecharging  in  two  directiuns,  to  the  Tet  and  the  Segro. 

Seiehes  in  the  Lake  of  Omanden.— Earl  Schulz,  of  Gmunden,  announces 
in  Globus  (vol*  Ixxv.  p.  216)  that  he  has  succeeded  in  proving  the  occurrence  of 
regular  changes  of  level,  or  "  seiches,'*  in  the  lake  of  Gmunden.  The  variations 
were  observed  both  with  the  naked  eje  and  by  means  of  a  limnograph  set  tip  near 
ihe  exit  of  the  Traun  from  the  lake.  They  occur  even  wheOi  to  ail  appearance,  the 
lake  ia  absolutely  motioQlees,  and  their  extent  ranges  from  a  few  millinietr^a  to  12 
centimetres  (4*9  inchsK).    On  the  average  five  occur  within  the  hour. 

ASIA. 

Captain  Deasy'l    Exploratioaa. — Writing    from    Eashgar,   on   March    7^ 
Captain  Dea»y  recurs  to  the  question  of  ihe  source  of  the  Ehotan  river^  which,  as 
recorded  in  our  January  number,  he  succeeded  in  discovering  last  summer.     We 
then  remarked  on  the  proximity  of  the  sources  of  the  Khotan  and  Keria  rivers 
which  would  result  from  Captain  Deasy'j*  positioo  of  the  former ;  and  on  this  account 
it  was  suggested  by  Colonel  H.  Trotter  (ante,  p.  448)  that  Captain  Deaay  had  posaihly 
mistaken  the   headwaters  of  the  Keria  for  those  of  the  Khotau  river.     Captain 
Bessy's  additional  statements  show  that  this  was  not  the  case,  but  that  the  two 
rivers  rise  on  opposite  sides  of  the  same  high  and  extensive  snow  range,  the  sourees 
of  the  Khotan  daria  lying  to  the  north,  and  those  of  the  Keria  daria  to  the  south. 
He  states  that  he  camped  and  observed  close  to  the  most  northerly  suurce  of  the 
former.     Captain  Deasy  had  been  travelling  most  of  the  winter,  and  had  therefore 
been  unable  to  send  us  a  detailed  account  of  hii*  journey  to  Northern  Tibet  and  the 
Aksai  Chin,  but  hopes  to  do  so  at  an  early  date,     lie  alludes  to  the  extensive 
manufactory   of  so-called  ancient  manuscripts  at  Khotan,  and  warns  travellers 
to  be  cautious  in  their  purchage?»,  fully  95  per  cent,  of  the  relics  offered  for  sale 
being  probably  spudoua.     Genuine  books  of  ancient  date  no  doubt  exist,  but  are 
exceedingly  difiicult  to  procure.     Captain  Deasy  also  alludes  to  the  rapid  extension 
of  Kussian  infiueoce  in  Tibet,  which  threatem>,  he  sayf^,  soon  to  become  complete. 

Captain  Bykes*  Jonmeya  in  Persia.— Capuin  P*  Molesworth  Bykes,  whose 
earlier  journeys  in  Persia  were  described  to  the  Society  in  181J7,  writes  to  ns  from 
Sis  tan,  under  date  February  6  last,  giving  an  account  of  bis  travels  in  that  country 
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fliiriug  the  pait  winter.  In  August  lie  bad  left  8hiraz  on  a  misfiian  to  Luriat&n,  but 
tmb^equeotiy  received  ordera  to  ostabliKh  a  consulate  in  Sist^o.  From  lafaban  to 
Kerman  he  travelled  over  old  grouDd,  aa  he  was  accompanied  by  an  ofliicial  of  the 
Indo-European  Telegraph  Department,  for  whose  purposes  a  fixed  route  waa 
necessary.  From  Rigau,  howevert  the  chief  town  of  Narmshir,  he  struck  acroaa 
the  hitherto  unexploretl  desert  to  Kwaah,  the  capital  of  Sarhad,  experiencing  much 
difliculty  in  the  matter  of  water-supply.  The  whole  country  was  suffering  from 
drought,  BO  that  the  supply  question  generally  waa  a  constant  anxiety.  From 
Kwftah,  Captain  Sykea  and  his  party  skirted  the  great  volcano  of  Taftan,  and 
made  an  attempt  to  scale  it ;  but  just  near  the  summit  the  way  was  blocked  by 
cliffs.  At  about  12,000  feet,  seven  orifices,  emitting  a  sulphurous  vapour  with 
considerable  noise,  were  discovered.  Beyond  Ladiii,  the  Quetta-Sistan  trade-route^ 
now  being  opened  up  by  the  Indian  Ghjvernment,  was  struck,  and  a  inarch  of  100 
jnilen  acrosjj  the  desert  from  Kuh-i-Malik-Siah  brought  the  party  to  Siatan. 
Captain  Sykea  draws  a  parallel  between  the  two  provinces  of  Sarhad  and  Siatan, 
relatively  to  each  other,  on  the  one  hand,  and  Palestiiie  and  Kgypt  on  the  other ; 
Sarhad  being  in  many  ways  the  counterpart  of  Palestine,  while  it  is  separated  by  a 
desert  tract  from  Slatan,  the  only  district  in  Persia  that  need  not  fear  a  drought* 
The  conditions  at  the  time  of  his  visit  were  similar  to  those  in  Palestine  and  Egypt 
in  the  time  of  Jacob  and  hie  sonn.  In  Siatan  Captain  Sykes  had  met  Mr.  Tate,  who^ 
after  fiiini?  the  position  of  the  Kuh-i-Khoja,  the  only  hill  iq  the  country,  and  other 
points,  handed  o^er  to  him  A«gar  Ali,  an  excellent  native  surveyor,  A  correct 
map  of  Siatan^  the  ifst  uf  its  kind,  may  be  expected  to  result  from  his  labours. 

The  Botany  of  the  Hortbem  Eachin  Hilla— Lieut,  P<>ttiiiger*s  journey 
througii  the  mouutaiuous  rogiun  north-east  of  Myitkyina,  though  less  fruitful  of 
geographical  results  than  could  have  been  wished  by  rea><iio  of  the  unfortunate 
attack  t>n  his  party,  has  done  good  service  in  the  interests  of  our  botanical  know- 
ledge of  the  region,  which,  from  ita  position  on  the  map,  iiossesses  an  unusual 
interest  in  this  respect.  The  main  results,  with  especial  reference  to  the  relation- 
ships of  the  flora  to  that  of  neighbouring  regionp,  are  summarized  in  voL  i.  No.  1 1 
of  the  *  Records  of  the  Botanical  Survey  of  luiliV  ^J  Lit.'Ut.  Pottingor  and  Mr.  D. 
FraiD,  kt^ejjer  of  the  Calcutta  Herbarium,  conjointly.  The  former  also  gives  8«>me 
interesting  general  infurmation  respecting  the  country  vjsiteci.  The  route  foiloweii 
led  up  the  valley  of  the  Nmai-kha^  or  eastern  branch  ut  the  upper  Irawadi.  The 
mountainous  country  (in  which  frosts  occur  in  the  cold  weather)  was  reached  at 
Namliio,  a  little  east  uf  Myitkyina,  and  was  found  to  be  intersected  by  rapid 
streams  flowing  to  the  Nmiii-kha.  North  of  the  Chi[nvi-kh%  one  of  these 
tributnrles,  the  slopes  become  steeper,  and  only  the  river  valleys  are  inhabited^ 
the  hi;iher  hills  Wing  clothed  with  virgin  forests.  Two  rangep,  of  12,000  and 
^000  feet  respectively,  were  crossed,  vegetation  being  mort^  luxuriant  on  the 
southern  than  on  the  northern  slopes.  Largo  fir-trees  grow  on  the  upper  parts, 
but  no  pines.  Elsewhere  pines  (apparently  I^iuus  Khas^a)  were  common  east  of 
a  range  which  runs  more  or  less  north  and  south  in  about  98^  iV^V  E.j  while  west 
of  it  only  occasional  si:»ecimen8  occurred;  on  the  other  band,  no  large  bamboos 
were  *c6n  east  of  the  eame  line.  According  to  a  route-map  which  accompanies 
the  re^iort,  the  turning-point  was  in  26|'*  N.,  just  below  the  junction  of  the  Meh- 
kha  with  the  Nmai-bha.  Snowy  peaks  are  marked  on  both  sides  of  the  latter 
above  this  poiijt,  and  also  east  of  the  Irawadi  in  about  26*^  18'  N*  The  staple  crop 
throughout  the  hills  is  rice,  wet  cultivation,  however,  being  hardly  seen,  eicept 
during  the  early  part  of  the  jouniey,  Lieut.  Pottinger  cousiders  that  the  **  jhuni" 
system  of  cultivation,  by  which  fresh  patches  of  forest  are  cons  tan  tly  burnt,  is  due 
to  the  encroachment  of  forest  grasses  and  weeds  after  the  first  season.  Tea  ii^ 
No.  VL— June,  1899.]  2  x 
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indigenous,  buJ  is  occasioiiftlly  cultivated  in  small  quantities.  The  lifit  of  plant* 
collected,  which  iocludes  the  names  of  specimens  obtained  by  a  native  ooUect^ 
with  the  help  of  Lieut.  Cruddas  after  the  date  of  the  journey,  embraces  62 
species.  Mr.  Praln,  in  diecussiog  the  relationships  of  the  flora,  shows  that  thS 
<!atobment  area  of  the  upper  Irawadi^  including  the  Ilukung  and  Tapiag  valleys^ 
admits  of  being  treated  as  a  phytogeographical  entity,  the  relationship  of  which  to 
the  neighbouriog  sub-sub^reas  of  China,  Indo-Cblna,  and  the  Eastern  Himalaya  i» 
a  point  of  great  interest.  A  careful  examination  of  the  distribution  of  the  Kachin 
apecies  brings  out  the  meagreness  of  the  Chineae  element,  and  generally  the  pre- 
dominance of  Western  over  Eastern  influences.  ,  While  presenting  marked  affiniti«l^| 
both  with  tht*  Himalayan  and  Assam-Aracan  floras,  the  Kachin  flora  muat^  from^* 
the  present  data,  be  considered  ns  most  closely  related  to  the  latter^  which  the 
writer  has  eln  where  shown  to  merit  the  rank  of  a  sep.irate  sub-sub-area, 

Bussian  Expeditioni  in  Central  Asia* — The  report  of  the  HuBsian  Geo- 
graphical Society  on  the  work  performed  in  1898,  which  was  read  at  the  anaual 
meeting  in  February  last,  contains  some  details  on  the  expedition  cirried  out  by 
IL  Elecnents  to  Tungaria  and  Chinese  Turkestan.  The  objects  of  the  expeditioQ 
were  mainly  archsdologica],  but  it  resulted  in  additions  to  our  knowledge  of  parts 
'of  the  AUal  and  Western  Gobi,  while  extensive  meteorological  ohsecvaUona  and  a 
zoological  and  botanical  collection  were  made.  The  antiquarian  discoveries  are 
much  importance.  Ruidb  of  ancient  cities  were  examined  in  the  neighbourhood 
Tnrfan,  Khara-Khodka,  Toek-Mazar,  and  elsewhere ;  but  the  most  striking  dtacove 
waa  that  of  Buddhist  cave- tern  pies,  containing  well-preserved  freacoes^  toge^ 
with  ancient  manuBcnpts  and  Inscriptions  in  the  Uigur  language^  Chinese,  Sanskrit,^ 
etc.  A  part  of  the  frescoes  and  inscriptions  were  brouj^ht  away,  and  others  were 
photographed.  In  all  no  fewer  than  one  hundred  and  thirty  of  these  cave-temph 
were  examined.  An  attempt  to  bring  home  a  living  specimen  of  the  A^'jtii 
I*TJ9vahkii  was  unsuccessful,  as  none  of  the  four  foals  caught  survived  tfa 
journey.  Another  expedition  alluded  to  is  that  of  V,  F.  Kovitzki,  who,  after  m^ 
journey  in  ludia,  returned  through  Ladak,  the  Karakoram,  Kaakem,  and  Kasbgaha 
tD  Odh.  He  is  said  to  have  crossed  the  Itaskem  range  by  a  difhcult  pass,  never 
before  traversed  by  a  European,  nearly  loeing  all  his  baggage  in  tha  attempL  From 
Olohus  (vol.  Ixxv.  p.  216)  we  learn  that  in  March  last  D.  N.  Golovin  gave  an 
account,  before  the  Hnsaian  Geographical  Society,  of  his  journey  to  the  Pamiiv 
during  the  summer  of  18U8.  His  route  led  from  Osh  across  the  Alal  range,  and  by 
the  lakes  Kara-kul  and  Eang-kul  to  the  Murgab,  Extensive  meteorological 
observations  and  barometrical  determinations  of  heights  were  made  throughout. 
Lastly,  it  is  announced  in  the  Vcrhandluntjen  of  the  Berlin  Geographical  Societjtg 
that  a  new  expedition,  equipped  for  two  years'  work,  is  being  sent  from  St.  Pet 
burg  under  the  command  of  Lieut,  Kozlof^  It  will  cross  the  Gobi  and  make  ill 
way  over  the  Nan-shan  range  to  the  upper  course  of  the  Hwang  IIo, 

BogdanoTioh's  Bacpeditioti  in  Eastern  Siberia.— We  kam  from 
{vol.  Ixxv.  p.  21 U)  that  the  llussian  traveller  Bogdauuvicb,  leader  of  the  exf 
to  Okhotsk  and  Kamchatka  {Journal^  voh  xi.  p.  175),  returned  to  St.  Petersbofgid 
February  last     He  had  examined  the  whole  coast  from  Nikolaievak,  on  the  , 
to  Fetfopaulovsk  in   Kamchatka,  travelling  both  by  summer  and  winter,  i 
physical  difficulties  of  all  kinds,  in  temxieratures  reaching  as  low  as  —58''  Fahr,    Da 
of  the  most  important  results  of  the  journey  has  been  ttie  discovery  of  a  iie<v  gold^ 
producing  region  of  immense  extent  and  easily  accessible.     After  the  com^pletioa  k 
the  expedition  in  Auguat  last,  the  leader  proceeded  to  the  Liau-tung  peninsula  ia 
order  to  investigate  the  occurrence  of  gold  there,  and  was  able  fully  to  confirm  1 
reports  that  had  been  spread  as  to  its  wealth  in  this  respect^  finding  not 
Abundance  of  gold-boariug  sandy  but  even  gold  in  veins. 
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AF&ICA. 

Hajor  Marehaad'B  Joajmey  across  Africa,— By  his  arrival  at  Jibuti  in  the 
middle  uf  May,  Major  Marchand  lias  completed  one  of  the  moat  notable  journeys 
acrofls  tbe  Afncan  contmetit  wbich  have  been  made  within  recent  yeare.  The 
route  foOowed  led  through  much  ilifficiilt  country  aod  acroM  almost  the  widest  part 
of  the  contioeut,  while  the  extensive  equipment  due  to  the  military  natare  of  the 
expedition  involved  dilBculties  which  a  smaller  party  would  have  escaped.  That  the 
geographical  results  have  Dot  been  greater  was  unavoidable  under  the  circumstances. 
The  final  section  of  the  route,  from  Fashoda  to  the  Gulf  of  Aden,  would  a  year  or 
two  ago  have  led  through  much  new  j^ound,  but  the  recent  exploration  of  the 
Sobat  and  its  branches  by  B6ttego  and  De  Bonchamp^  left  few  important  discoveries 
to  be  made  in  this  region.  To  Marchand  and  his  companions^  however,  remains  the 
honour  of  beiog  the  first  to  open  a  continuoua  route  from  the  Kile  to  the  ocean  in 
the  given  latitude.  The  Sobat  was  ascended  by  means  of  the  gunboat  Faidherhet 
and  the  smaller  steel  and  aluminium  boats,  but  its  navigation  involved  great 
difiBculties,  especially  at  the  Baro  rapids.  The  upper  course  of  the  Baro  was  not 
completely  explored  by  De  Bonchamps,  so  that  it  is  possible  that  some  new  work 
was  done  here.  Beyood  the  Baro,  however^  the  laat-named  traveller's  route  seemi 
to  have  been  followed,  as  the  expedition  journeyed  via  Bure  and  Gore,  at  the  former 
of  which  places  a  member  of  the  Bonchamps  mission  was  found.  Leaving  Gore  on 
February  13,  Major  Marchand  reached  Addis  Abeba  on  March  10^  his  journey  being 
facilitated  by  the  Abyssinian  authorities. 

Report  OE  the  British  last  Afirica  Frotectorate.--In  spite  of  many  draw 
backs  to  which  British  East  Africa  was  subject  duriog  the  year  1897-98,  Sir  A, 
Hardinge,  in  his  lately  issued  report  for  that  year,  is  able  to  annouoce  that  satis- 
lactory  progress  was  made  towards  the  development  of  the  territory  during  the 
third  year  of  its  existence  as  a  British  protectorate.  Except  in  the  Juba-land 
^provioce,  where  a  punitive  expedition  against  the  Ogaden  Somalis  was  rendered 
necessary  b;  the  raiding  propensities  of  that  tribe,  peace  had  been  generally  main- 
tained, while  a  steady  increase  in  the  revenue  of  the  territory  had  manifested  itself. 
In  the  Tana-land  province,  where  the  relatioDs  with  the  natives  had  been  eotirely 
friendly,  atep^  had  been  taken  to  open  up  intercourse  with  the  Abdulla  Somalis  by 
the  cuitiug  of  a  track  through  the  dense  forest  from  Port  Durnford  to  their  settle- 
ment of  Bisk  ay  a,  and  it  is  hoped  that  on  the  completion  of  this  road  Port  Durnford 
will  become  a  town  of  some  importance.  The  widening  of  tlie  Belzoni  canal 
between  tht^  Ozi  and  the  Tana  was  to  be  taken  in  haod  in  September  last.  It  was 
proposed  to  move  the  district  head-quarters  from  Ngao,  which  has  proved  unhealthy, 
to  Kipioi,  which  place,  together  with  Kau,  would  in  that  case  be  transferred  from 
the  Lamu  to  the  Tana  river  district.  In  Ukamba  oue  or  two  minor  punitive 
expeditions  bad  been  necessary,  but  frieodly  relations  with  the  Masai  had  been 
cemeijted  by  an  understanding  with  the  chief  Lenana.  The  old  Athi  district  had 
been  subdivided  into  the  districts  of  Ulu  on  the  right  and  Kitui  on  the  left  bank  of 
tbe  Athi  river.  Amoug  the  circumstances  which  had  acted  diBadvautageously  on 
the  general  prosperity  were  tbe  following:  The  failure  of  the  rains  for  the  socood 
season  in  succes»ionj  resulting  In  famine;  the  plague  io  India;  and  the  recurrence 
of  the  caiilti  plague,  which,  as  in  1601-92^  had  commenced  in  the  north  of  Africa 
and  was  gr<»dually  making  its  way  south.  Other  inHuences  ftOTecting  trade  un- 
favourably were  tbe  decrease  in  the  supply  of  ivory,  due  to  the  new  game  laws  and 
the  supprt^asion  of  slave  caravans;  and  in  that  of  rubber,  due  to  drought,  the 
closing  iif  tbe  Lamu  rubber  district,  and  the  regulations  for  the  check  of  adultera- 
tion. That  tVio  customs  revenue  showed  a  slight  increase  in  spite  of  these 
Mndranc4:s,  is  decidedly  satisfactory.    The  native  shippicg  at  Mombasa  showed 
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on  increa^He  of  18  per  cent.,  and  the  steam  tonnftge  one  of  about  3:i  per  cent.  Tbe 
trade  of  Kismaju  showed  an  increase  o(  50  p«r  cent.,  but  thU  waa  partly  counter^ 
balanced  by  a  falUng-ofl'  at  Lamu. 

Ihr.  Fischer's  Journey  in  Marocco* — The  well-known  German  geofp^pber. 

Dr.  Theobald  Fischer,  is  at  preaent  engaged  in  a  journey  of  exploratioQ  iti  Marooco, 
which  promifies  to  yield  results  of  importance  with  respect  to  the  physical  geogn&pby 
of  tbe  country.  A  letter  from  the  traveller,  giving  some  account  of  hie  joamey  frooi 
the  coast  to  Marakeab,  is  published  in  the  fourth  number  of  the  VerhasuilunffeH 
of  tbe  Berlin  Geographical  Society  for  the  current  year*  Dr.  Fischer  aaya  thmt  from 
the  beginning  he  has  had  many  drawbacks  to  contend  against,  and.  Just  before 
reaching  Marakesht  had  the  misfortune  to  lose  the  use  of  one  of  hia  aspiration* 
peychrometers,  which  was  irremediably  damaged.  S^Il,  he  hod  been  able  to  do 
good  work,  hid  principal  task  having  been,  so  far,  tbe  exploration  of  the  Tenaiftf 
the  course  of  which  has  hitherto  been  shown  hypotheticalty  on  our  maps.  It  flows 
through  an  extremely  arid  tableland,  and  its  immediate  valley  is  in  great  measure 
impassable  for  beasts  of  burden,  which  explains  the  fact  that  it  baa  hitherto 
remained  practically  unknown.  Its  wiodinge  are  so  numerous  and  tbe  concave 
aides  of  its  bends  so  steep  that,  in  following  its  course,  Dr.  Fischer  was  continually 
compelled  to  crews  its  bed.  This  would  be  impossible  at  high  water,  but  the  stream 
was  unusually  low  at  the  time  of  his  yisit,  owing  to  failure  of  rain  in  the  distrii 
and  tbe  surrounding  country  was  more  than  ordibarily  forbidding.  The  populati 
is  extremely  scanty,  and  tbe  few  people  met  with  had  never  before  seen  a  white 
man,  expresaing  the  greatest  surprise  that  Obriatians  were  men  like  themaelvea* 
Dr.  Fischer  believes  that  the  whole  country  lying  in  front  of  tbe  Atlas  ia  a  table- 
land of  tertiary  age,  composed  of  horizontal  strata  of  soft  sandatones  and  red  clay,, 
together  with  porous  limestones  and  conglomerateis.  Along  the  whole  coast 
between  Tangiers  and  Mogador,  on  which  be  was  able  to  mnke  instructive 
obaervatiLn^,  be  had  seen  not  a  trace  of  folding.  He  thlnkfi,  too,  that  the  rulers- 
of  the  country,  from  the  Romans  downwards,  have  never  extended  their  rule  beyond 
tbe  limits  of  this  open  country,  the  folded  region  of  tbe  Atki*  having  always  been 
the  abode  of  independent  Berbers.  Dr.  Fischer  hoped,  after  being  joined  by  Count 
Pfeil  and  Hauptmann  Wimmer,  to  set  out  for  Demnat  and  Tedla,  whence  his  plan 
was  to  make  fur  Casablanca  by  a  new  route,  and  afterwards  proceed  by  Rabat  to  tbe- 
dintrlct  of  tbe  luwer  Sebu. 

The  manga  as  a  Harif  able  Waterway.— An  examination  of  a  portion  of 
the  Ulauga  river,  and  of  its  tributary  the  Kihiinzi,  was  carried  out  in  1897-98  by 
Hauptmann  von  Prittwitz  und  GaiTron,  with  a  view  to  finding  whether  theae  streams 
would  afford  a  navigable  waterway  from  the  coast  to  tbe  mountaiDous  district  of 
Ohebe,  The  report  of  that  officer  is  printed  in  the  fourth  number  of  the  Mititi- 
lungtn  aus  den  DenUchtii  Schutzgtl/teten  for  18Li8>  accompanied  by  a  map  of  the 
UlaDga  and  its  tributaries,  baaed  on  his  surveys.  One  of  the  tasks  entrusted  to 
Von  Priltwitz  was  the  tixiog  of  the  po&ition  of  tbe  Peroodo  station,  which  lies  near 
tbe  source  of  tbe  Kibanzi,  at  tbe  foot  of  tbe  Uhebe  escarpment,  and  is  of  importance 
as  commanding  the  much- frequented  trade  route  from  the  plain  to  Uliehe,  though 
of  late  it  has  given  place  to  Iringii,  on  the  u]>p€r  plateau,  as  the  admiDifltratiTe 
centre  of  the  whole  region »  To  reach  Perondo,  the  German  officer  proceeded 
along  the  foot  of  the  escarp  ment  from  the  station  of  Dwangire,  which  he  sub* 
seqneotly  connected  by  a  route  survey  with  Iringa,  so  that  his  mapping  of  the 
whole  region  depends  ultimately  on  tbe  [position  of  the  latter.  From  Perondo  he 
navigated  the  Kibanzi  in  a  canoe,  keeping  an  "askari*'  constantly  in  the  bowa  to 
sound  the  depth  of  the  stream  with  a  pole.    Much  difficulty  was  experienced  in  the 
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survey,  owing  to  the  great  number  of  iharp  curves ;  the  cbmnnel  waa  also  narrow 
and  obstructed  by  hippopotami,  which,  it  being  the  dry  season,  had  all  left  the  steppe 
and  aftaemhied  in  the  river.  On  entering  the  Ulanga  these  difficulties  ceased,  as 
this  river  flows  in  broad  smooth  curves,  which  could  be  kid  down  individually  by 
means  of  compass  and  watch.  The  rapidity  of  the  stream  and  the  rate  of  the 
voyage  were  also  determined,  the  former  being  placed  at  about  2J  feet  a  second. 
As  a  general  result  of  his  examination  of  the  rivers,  Yon  Prittwitz  concludes  that 
both  the  Kibanz!  and  the  Ruipa  (another  northern  tributary  of  the  Ulanga)  are 
useless  as  waterway b»  but  that  the  Ulanga  can^  in  the  section  surveyed,  be  every- 
where navigated  by  a  light-draught  steanier,  even  at  low  water,  and  will  afford  an 
easy  means  of  communication  towards  the  hilla  from  Ngahomi,  above  the  Pangani 
falls.    Below  these  falls  the  Ruiiji  has  already  been  provided  with  a  steamer. 

Br,  Fas  Barge' a  Journeys  in  South  Afirica.-— During  1898  Dr.  Passarge  con- 
tinued his  investigations  of  the  geology  and  physical  features  of  the  region  to  the 
south  and  west  of  Lake  Ngami.  In  a  letter  published  in  the  Verliandlunytn  of 
the  Berlin  Geographical  Society  (1898,  part  10),  he  gives  a  sketch  of  the  principal 
results  of  his  travels  down  to  June  of  last  year.  On  the  south  shore  of  Lake 
Ngami  he  had  discovered  remains  of  an  old  sedimentary  formation ^  which  is 
probably  identical  with  the  "  Cape  **  formation.  During  an  excursion  to  OKfant*a 
Kloof  and  Gobabis,  Dr.  Passarge  made  the  interesting  discovery  that,  instead  of 
ceasing  at  the  escarpment  of  the  Damara  plateau,  the  Kalahari  strata  are  continued 
on  the  higher  ground,  and  appear  to  reach  almost  to  Windhoek.  Fossil  laterite, 
occurring  below  the  Kalahari  sands,  seems  also  to  occupy  a  large  area  in  Damara- 
land — a  fact  which  points  to  the  former  prevalence  of  a  tropical,  or  at  least  of  a 
moister,  climate.  Early  in  181)8,  Dr»  Paaaarge's  explorations  led  him  along  the 
Anglo-German  boundary  in  3P  E,  An  unusual  amount  of  rain  waa  exi^riencedi 
and  day  after  day  the  traveller  was  forced  to  continue  in  wet  clothes,  which  brought 
on  fever.  An  attempt  to  strike  east  to  Lake  Ngami  brought  bis  party  further 
liorth  to  the  Taukhe  (I'iogbe)  river.  In  a  subsequent  journey  to  the  north,  it  was 
discovered  that  this  rirer  flows  60  miles  further  oast  than  is  shown  on  the  maps; 
neither  the  loop  to  the  west  nor  the  sharp  elbow  at  Andara  have  any  existence. 
At  Andara  (lat.  18'  2'  30''  S.)  it  flows  east- south -east,  hut  at  the  Popa  falls 
(apparently  within  the  German  bouudary)  north-east.  The  whole  interval  is  broken 
with  rapids,  but  below  the  Popa  falls,  which  are  caused  by  a  dyke  of  grey wacke, 
the  basin  proper  of  the  Taukhe  begins,  and  the  course  of  the  stream  is  unbroken. 
Dr.  Pasaarge  enumerates  a  considerable  number  of  corrections  which  must  be  made 
in  our  maps.  Dr.  Passarge  has  lately  deecdbed  \m  travels  in  full  before  the  Berlin 
Geographical  Society,  in  a  paper  of  which  we  hope  shortly  to  give  an  abstract. 

AKEBICA. 
The  Bi&moud-fieldfl  of  MiuaB  Geraes.— -An  interesting  account  of  a  visit 
to  the  dtainund-fiekls  of  Mmaa  Geraes,  with  information  aij  to  the  present  state  of 
the  industry  and  of  the  province  generally,  by  Mr,  H.  D.  Beaumont,  of  the  British 
Legation  at  Bio  de  Janeiro,  has  lately  been  issued  as  a  Foreigu  Oflice  Report 
(MiscelL  Sijries,  No.  494),  The  main  object  of  the  Journey  was  to  learn  something 
of  the  methods  and  prospects  of  the  new  Boa  Vista  Company,  formed  in  Paris  with 
a  capital  of  ljf,00n^0(>i^  francs,  which,  for  the  first  time  since  the  arriv.il  of  the 
Portuguese,  is  attempting  systematic  mining  on  a  large  scale  in  the  neighbciurhooii 
of  Diamantina.  From  Rio  the  journey  was  made  by  rail  to  Sete  Lagoas,  the  present 
terminus  of  the  Central  Eailway,  which  will,  however,  in  time,  be  extended  tt>  the 
^an  Francisco  river.  Beyond  Sete  Lagims,  rough  mule-tracks  were  followed,  through 
a  country  formed  of  stony  hills,  scantily  covered  with  vegetation,  but  intersected 
by  valleys  with  rich  red  soil,  where  the  trees  grew  closer  and  higher.     The 


062 


THE  MONTHLY  REOORa 


district  is  well  watered  hj  small  j^tre^ms,  Qowing  to  the  Kio  das  Yelhas,  and  Dear 
these  YegetatioQ  is  always  fr^sh,  oven  in  the  dry  season,  wbilo  sugar-cane,  mAue, 
and  oraDge  trees  grow  freely*  After  crosBing  a  flat  tableland »  afTording  good 
pasturage,  trees  become  rarer,  and  for  the  50  miles  between  the  Parauna  riv«r  voA 
Diamantina  nothiDg  but  rocks  breaks  the  monotony.  Above  the  crossmg-pUoe, 
the  Parauna  fiills  over  a  cUff  300  foet  high,  but  has  very  Httle  water  ia  the  dry 
season.  Its  upper  valley  has  been  little  explored,  but  is  said  to  be  rich  ia  alluvial 
gold.  Mr.  Beaumont  sketches  the  history  of  the  mines  at  Diamantina  from  the 
first  discovery  of  diamonds,  in  about  172B,  to  the  present  day.  Since  tbo  final 
extinction  of  the  GovenuneDt  administration  known  as  the  "Real  EiLtniC9ao,**  in 
1845,  mimng  has  been  carried  on  by  private  individuals  only,  and  mostly  on  a 
small  scale.  The  property  of  the  new  company  oonsists  of  an  elevated  plateau 
adjoining  Curralinho,  where  rich  disooTeries  were  made  in  184 1,  and  it  ia  proposed 
to  work  what  ia  believed  to  be  the  onginsl  deposit  whence  the  diamoads  were 
washed  into  the  river.  It  was  hoped  that  work  would  be  commenced  during  the 
present  year.  During  hU  stay  Mr.  Beaumont  made  the  ascent  of  Mount  Itambe, 
the  highest  peak  of  the  Espinaco  range.  He  says  that  the  natives  of  the  district 
had  no  knowledge  of  any  previous  ascent  having  been  made.  The  peak  was^  how- 
ever,  ascended  early  in  the  century  by  Spix  and  Martius.  Mr,  Beaumont^s  notes 
include  statistics  of  the  gold-  and  other  mining  of  the  province,  and  some  details 
respecting  its  new  capital — Minas,  or  Bello  Horizonte — which  four  years  before  had 
taken  the  place  of  Ouro  Pre  to.  The  picturesque  situation  of  the  latter  and  its 
historical  associations  will,  he  says,  make  tlie  casual  visitor  regret  the  change^ 

QuditioES  coEceminf  Early  Voyagea  to  American—Two  diacussiona  of 
doubtful  points  in  connection  with  American  discovery  have  lately  appeared.  In 
the  fourth  part  of  the  Zeitschri/t  of  the  Berlin  Geographical  Society  for  1898,  Mr. 
P.  J.  Yalentini,  of  New  York,  enters  very  fully  into  the  question  of  the  voyage  of 
Pinzon  and  Soils  in  1508,  one  on  which  there  has  been  great  variance  in  the  state* 
ments  of  commentators.  This  ariBes  from  the  fact  that  the  of!icial  report  of  the 
voyagers  has  been  lost,  and  our  knowlodge  has  been  based  merely  on  scattered 
notices.  The  publication,  however,  of  the  last  volume  of  the  *  Documentos  Ineditoe,* 
has  made  available  some  important  information  respecting  the  voyage  in  question, 
and  various  doubtful  i>oint8  can  now  be  cleared  up.  Mr.  Valeotiui  begins  by 
summarizing  the  accounts  previously  m^de  public,  showiog  the  great  discrepandiea 
which  exist  between  them.  Whilst  the  earliest  document  (1513)  tells  merely  of  a 
voyage  (in  1508)  on  the  western  shores  of  the  Caribbean  sea,  Peter  Martyr  extends  it 
eastward  to  the  province  of  Fsria,  while  Herrera  connects  the  former  aooount  with 
1506,  and  Hpeaks  of  a  second  voyage  extending  to  40^  south  in  1508.*  Of  the  new 
documents,  one  of  the  most  important  is  the  despatch  of  the  king  to  the  "  Casa  de 
Contratacion  '*  in  Seville,  setting  forth  the  objects  of  the  pro|x>sed  voyage,  and  tlie 
proceedings  to  be  observed  in  its  prosecution.  From  the  whole  informatiovi 
available,  there  is  little  room  for  doubt  that  the  voyagers  sailed  in  1508  for 
Honduras,  that  they  followed  the  coast  to  the  west  and  north,  and  returned  to  San 
Domingo  in  August,  1509,  De  Bolis  being  then  under  arrest.  Mr.  Yalentini  traoet 
the  course  of  the  voyage,  identifying  the  various  points  touched  at  with  place®  <m 
the  coast  of  Honduras  and  Yucatan,  ending  with  Cape  de  Catoche,  the  northernmost 
jxjint  of  the  latter.    He  shows  how  the  accounts  of  Peter  Martyr  apply  in  the 

*  Herrera's  account  of  the  1508  voyage  lias  been  followed  without  question  by 
roitJDt  writtTs  like  Kretachmer,  as  well  as  by  Major  and  others.  Mr.  Weise  (*  Dis- 
coveriea  of  America*)  quoted  only  hit*  account  of  the?  supposed  1506  voyage,  whioh 
contains  more  details  than  would  bo  8ap[»osed  from  Mr*  Valentini'a  statemenif^ 
mentiotiiug»  e.g.,  the  fivct  that  the  grenter  part  of  Yucatan  was  discovered. 
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minutest  points  to  the  Maya  and  Nahtiatl  iDdiand,  but  not  at  all  to  those  of  Paria» 
and  he  conaiders  that  the  priority  of  PIdzod  and  Soils  over  Lk)rdova  and  GrijalTa,  mt 
diseoTerers  of  Yucatan,  ie  fully  es^tablisbed.  The  other  publication  alluded  to  i»  & 
resuTni  of  the  question  of  Jean  Cousin's  apocryphal  voyage  to  Brazil  in  1488,  given 
by  E.  Le  Corbeiller  in  the  Bidhtin  of  the  Paris  Geographical  Society.  He  printa 
at  length  the  alatements  of  Desmarquet?,  the  only  authority  for  the  supposed 
voyage,  and  shows  that,  while  con6rmation  is  still  wantiBg,  the  objections  raiaed  by 
Fernandex  Duro  and  others,  on  the  score  of  the  improbability  of  certain  detailis, 
fall  to  the  ground,  and  that  the  question  h  still  an  open  one. 

Dr.  Steffen  on  the  West  Coast  of  Patagonia. — News  of  Dr,  Steflfen's  latest 
expedition,  which,  as  w©  have  already  aonounced,  set  out  in  November  last,  is 
published  in  the  third  number  of  Pettrmannw  MitteUungen  for  the  present  year. 
Writing  on  December  31  from  Baker  channel  in  a  little  north  of  48«>  S.  lat., 
l)r,  SteflFen  reports  that  so  far  good  progress  had  been  made  in  the  prosecution  of 
the  enterprise.  In  com  pan  y  with  Mr,  Hambleton,  he  had  crossed  over  the 
isthmus  of  Ofqui  to  the  head  of  the  Gulf  of  Pena«,  while  the  rest  of  the  expedition 
made  the  circuit  by  sea  round  the  Trea  Montes  peninsula  and  joinmi  him  at  the 
harbour  of  San  Quintin.  An  examination  was  then  made  of  the  various  fiords  by 
which  the  east  coast  of  the  Golf  of  Penas  is  intersected,  but  until  Baker  channel 
was  reached,  all  were  found  to  be  blocfeed  at  the  head  by  ice-wallF^  io  that  a 
pasaage  across  the  Cordillera  between  461°  and  47 P  would  present  great  difficulties. 
'Three  large  rivers,  however,  flow  into  Baker  channel,  the  eastern  branches  of  which 
extend  more  than  50  miles  inland,  and  theie  once  more  aflbrd  access  to  the 
interior.  The  largeat,  named  by  Dr.  Stetlen  the  Rio  Baker,  may  be  compared 
with  the  Rio  Clsnes;  it  comes  from  the  east- north-east,  and,  from  its  appearance, 
colour,  and  temperature,  may  be  supposed  to  issue  from  a  lake,  probably  Lake 
Cochrane,  Another  stream  with  a  broad  valley  cornea  from  the  east,  and  seems  to 
be  fed  by  the  glaciers  of  a  distant  snow-mouatain,  seen  by  the  party,  and  siipjiosed 
by  Dr-  Stcften  to  he  Mount  Cochrane  (about  47^  40'  S.\  A  copious  and  very 
rapid  stream,  apparently  fed  also  by  distant  glaciers,  enters  the  south-eastern  arm 
of  Baker  channel.  Dr.  Steffen  thinks  it  may  be  the  lower  course  of  the  Rio 
Mayer  discovered  by  Mr.  Hatcher  {Jourmil^  vol  xi.  p.  72).  The  two  riverri  last 
mentioned  ha?e  been  named  respectively  Rio  Bravo  and  Rio  de  U  Pascua. 
Sume  details  are  given  respecting  the  vegetation  of  the  coast,  which  south  of  Ban 
Quintin  suddenly  becomes  rachitic.  The  heights  are  covered  to  a  certain  extent 
with  mosses,  but  the  snow-level  is  no  higher  ihan  2000  feet.  Constant  rain  was 
experienced  in  the  neighbourhood  of  Baker  channel  Dr,  Steffen  hoped  to  make  hia 
way  by  the  Rio  Baker  to  Lake  Ci»chrane,  and^  joining  there  the  other  section  of  the 
expedition  under  Herr  Krautmacher,  to  march  southwartis  thence  to  Punta  Arenas. 

AVBTBALASIA  AHD  OdEAHlC  ISLANBS. 
Life  an  a  Pacific  Iiland.*--Mr8,  Edgeworth  David,  who  accompanied  her 
husband  on  the  boring  expedilion  of  181*7  to  Funafuti,  has  written  a  lively  and 
readable  account  of  her  experiirnces  during  the  three  months  spent  by  the  party  on 
the  ialand.  It  makes  no  attempt  at  geographical  description— indeed,  very  little  at 
all  is  said  as  to  the  nature  and  characteristics  of  the  island  itself;  but  in  addition 
to  the  personal  incidents,  it  gives  a  striking  picture  of  native  life  and  mannera  in  a 
particularly  out-of-the-way  part  of  the  world.  On  her  arrival,  Mrs,  David  soon 
made  Mends  with  the  natives,  for  whom  she  shows  a  genuloe  sympathy,  and  the 
close  intercourse  she  had  with  them — entering  into  their  family  life,  doctoring  their 

♦  'Funafuti ;  or.  Three  Months  on  a  Remote  Coral  Island /  By  Mrs.  Edgewortli 
David.    London;  Murray.      181)9. 
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nilments,  and  studying  their  characters — enables  her  to  make  her  account  of  tluflH 
unusually  complete  and  accurate.  They  appear  to  be  an  amiablo  aod  eMiy 
managed  people,  liviog  contentedly  under  an  excellent  code  of  lawn,  framed  oa  the 
basis  of  their  own  nncegtral  ciistomB,  and  to  be  sincere  in  their  profesaloQ  of 
Christianity*  Laziness  and  obstinacy  are  the  worst  defects  Mra.  David  baa  to  ^od 
in  their  characters.  She  waa  much  impressed  with  the  Funaftiti  ^inging^  which  is 
performed  with  a  ^reat  deal  of  '*  go,"  and  in  perfect  time.  The  number  of  natiTe 
songs  is  enormous,  and  musical  evenings  or  *'  sing-sings  "  are  a  regular  institution. 
Among  the  songs,  those  founded  on  Bibltcal  incidcntjs— often  rather  laughable — 
piny  an  important  j»n*  Adoption  is  a  very  common  and  very  real  thing  in  the 
island,  and  Mrs,  David  was  soon  provided  wiih  a  native  mother  and  daughter.  The 
book  contains  a  cha[»ter  on  the  animal  life  of  Funafuti^  the  most  interesting  point 
touched  tipon  being  the  somewhat  problematical  existence  of  a  strange  fi^b  called 
the  *•  palu,"  rarely  caught,  but  for  which  a  special  kind  of  hook,  8  inches  long,  is 
manufactured  ;  it  is  cut  solidly  out  of  a  tough  hardwood,  liesides  the  main  island, 
the  atoll  contains  other  islets,  to  one  of  which — Funafala — roost  of  the  people 
migrate  for  three  months  in  the  year^  fishing  for  bonito  and  making  eopra^  the 
island  being  well-planted  with  coconuts.  Mrs.  David  says  that  the  idea  of  oooo^ 
nuts  being  landed  on  a  newly  emerged  reef,  and  sprouting  and  growing,  aeenna  to 
be  a  fairy  tale,  as  the  natives  laugh  at  the  notion  of  a  self-raised  coconut.  Prof. 
Bonoey  contributes  an  appendix  on  the  Bcientitic  resuits  of  the  expedition,  in  the 
form  of  a  sketch  of  the  work  accomplished ;  but  until  the  cores  are  thoroughly  worked 
out,  it  is  of  course  too  isoon  to  discuss  the  lessons  to  be  learned  from  them.  He  aeems, 
however,  to  have  no  doubt  that  the  rock  obtained  at  great  depths  is  true  coral  reef, 

FOI^AB  BBGIOHS, 

Expedition  of  the  Duke  of  the  Abnizzi»— The  Duke  of  the  Ahruzni  hopea 

to  sail  from  Liiurvjg,  on  the  Cbrigtiania  fiord^  en  route  for  the  North  Polar  regions, 
about  the  middle  of  June.  The  expedition  consists  of  twenty-one  peraons,  the 
second  io  command  being  Captain  Gagni,  who  accompnoicd  the  duke  on  his 
exjjedition  to  Mount  St.  Elias.  The  Sklla  Folart,  a  brigantlne  with  auxiliary 
steam-power,  has  been  greatly  sirengtbened  for  the  voyage,  and  will  carry  350  tons 
of  coat  in  addition  to  250  tons  of  proviiiions  and  other  equipmerit.  Particular  care 
is  being  bea towed  on  the  arrangement  of  the  outfit,  which  will  be  divided  into  four 
sections,  c^mtained  in  boxes  of  diflerent  colours  in  order  to  facilitate  the  salvage  of 
the  most  important  in  case  of  accident.  There  will  be  about  1600  in  all.  Trvo 
balloons  are  behj^  carried  for  us©  if  occasion  requires. 

Dr.  Nathorst's  Expedition.^Dr.  Nathorst  left  Stockholm  towards  the  end  of 
May,  on  board  the  ArUaniic,  on  his  exjieditioii  to  the  north-east  coast  of  Orecn- 
land.  His  party  consists  in  all  of  twenty -eight  perBons.  l)n  Nathorst^  who  stSll 
baa  bope^}  of  finding  Andree  and  his  companion s  in  Greenland,  intt^nds  if  possible  to 
land  between  73°  and  liP  N.,  and  should  no  iDtelligence  of  the  nussing  explomra  be 
there  obtained,  to  push  on  towards  Cape  Bismarck,  where  it  ia  possible  he  may 
meet  some  members  of  Captain  Sverdrtip*s  expedition* 

Degree  Measurement  oe  SpitBbergen.^Arrsngements  have  been  oom* 
pleted  Jor  the  Russo-k^wedisth  expedition  to  Spitsbergen  for  the  measurement  of  tbo 
degree,  two  fiteainers  and  a  considerable  sum  of  money  having  been  placed  at  ita 
disposal  by  the  Russian  Governnitnt.  Admiral  Makarofa  ice-breaker,  the  Termtik^ 
will,  it  is  said,  accompany  tht^  exjjedition  to  Spitsbergen  before  proceeding  to  the 
mouth  of  the  Yenesci. 

OEiriBAL, 

The  SeveEth  International  Oeographicat  CongreEs,— The  preliminary 
programme  of  the  Seventh  InbernatioDal  Geographical  Congress  has  been 
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The  CoBgress  is  to  meet  at  Berlm  from  Tburaday,  September  28,  to  WodnMiigrt 
October  4,  a  meeting  of  welcome  beia^f^  however,  arranged  for  the  evening 
of  September  27.  Tbe  meetings  will  take  place  in  the  new  buildings  of  the 
Pnifisian  House  of  Eepreaentatives,  5,  Prlnz-Albreclit  Straaae;  and  the  meetinga 
in  the  forenoons  will  N  of  a  general  cbaraoter,  those  in  the  aftemODna  sectional, 
aa  at  the  London  Congress.  A  special  ladies^  committee  has  been  formed  in 
order  to  make  the  sojourn  in  Berlin  of  the  lady  members  and  associates  as 
instructive  and  agreeable  as  possiblp.  All  papers  for  the  Congress  should  be  sent 
in  by  Jidy  1,  and  twenty  minutes  have  been  assigned  as  the  limit  of  each  ooa- 
tnbution,  which  may  bs  given  in  the  German^  English,  French^  or  Italian  language. 
A  formidable  list  of  honorary  presidents,  honorary  vice-presidents,  honorary  foreign 
committee,  and  German  honorary  committee  is  given.  Tbere  are  also  an 
executive  com  mi  ttee^  and  sub -committees  for  general  organization,  finance^  scientiic 
organ iiation,  excursions,  propasals  to  tbe  Congress,  pres.s  and  editorial,  and  finally 
correspondence.  The  following  provisional  programme  has  been  drawn  up: — 
GnoLTp  L  M'Uhemnfi^M!  Oeographtf. — (a)  Mathematicil  Geography  and  Geodesy, 
On  the  Bgure  of  the  Eirtb,  position  of  mean  t;ea*leve]  and  variation  of  latitude,  etc., 
by  Prof,  flelmert,  M,  Charles  Lallemand,  and  othera.  (b)  Cartography.  Prof 
Peiick,  on  bis  proposed  map  of  1 ;  1, 000^000;  Profe.  Snpau  and  Wagner,  on  the  im- 
portance of  marking  the  natural  scale  on  ali  maps  j  and  others,  (c)  Geographical 
Measures.  Dr.  ii.  B.  Mill,  on  the  introduction  of  the  metric  system  in  all 
scientific  work;  Dr.  Lehmann,  on  the  general  introduction  of  the  centigrade 
thermometer  scile,  and  a  rej^ort  on  the   decimal   division   of  time    and  angles. 

(d)  Geophysics.  1  >r.  Burgeuj  on  the  jiresent  state  of  ref^earch  on  the  tides. 
Prof,  lierland  and  1  >r.  Meeker,  on  seismic  research.  Gaoup  IL  Physical  Geography, 
—(a)  Geomurpholo^^y.  Prof.  Davis,  on  the  geographical  cycle ;  Prof,  de  Lapparent, 
on  penepldiQs  in  the  light  of  geology;  Dr.  Phllippson,  Prof.  Oscar  Lena,  and 
Prof.  Cbarlea  Barrois,  on  various  regional  tharacteristics.  On  limuology>  by 
M.  Delebecque,  Prof.  Forel,  and  Dr.  Halbfasa.  On  the  introduction  of  an  exact 
nomenclature  for  glacial  research,  by  Prof.  Ricbter;  and  on  glacial  land-forms^  by 
several  authors.  ^/*J  Oceanography.  On  the  results  of  the  oceanographioal 
observations  made  on  their  several  expeditions,  by  Dr.  Nansen,  Prof.  Chun,  tbe 
Prince  of  Monaco;  and  other  papers  by  Dr.  Xatterer,  Prof.  Pettersaon,  Sir  John 
Murmy,  Prof,  Thoulet,  and  others.  On  the  introduction  of  a  systematic  inter- 
national nomenclature  of  the  forms  of  the  ocean  flojr,  by  Prof.  Wagner,  Prof* 
Kriinmiel,  Dr.  IL  R.  Mill,  and  Prof.  Vooikoff,  (c)  Climatology.  Oq  balloon 
observations,  by  IVof.  llergesell  and  Prof.  Asamann ;  aod  rainfdil,  by  Prof.  Briickner. 
Gbotjp  III.  Biofji'Ofjr(ipkff,—Osk  the  geographical  distribution  of  plants,  by  Profs, 
Eogler,  Drude,  Warburg,  and  Nehring-  Uromp  IV,  Anthropogeography, — 
Numeroue^  papers  on  social,  commercial,  and  jxilitlcal  geography,  by  ditrerent 
authors,  including  Prof.  IUt«el,  Prof.  Turquaa,  Mr,  Poulteuey  Bigelon,  and  Mr. 
John  McEwan.  Gkolf  V.  Expioration. — (a)  Antarctic  Regions.  On  tke  plan 
and  equipment  of  the  proposed  Antarctic  Kxpeditions^  by  Sir  Clements  Mark  bam. 
Dr.  Erich  von  DrygHlsiki,  and  Sir  John  Murray,  (b)  Arctic  Regions.  Papers 
noted  under  Uceaiiot^raphy.  (c)  America,  The  physical  geography  of  tbe  State 
of  Missouri,  by  Miss  L,  A.  Owen,  ^^d)  Africa.  Papers  by  Prof,  Hnns  Meyer, 
Dr.  Siegfried   Pas.sarge,  Ci>UQt  Gutzen,  Dr.   Clapareie,   and    Prof.   Th.   Fischer. 

(e)  Asia,  Observations  during  a  crossing  of  Asia,  by  Prof,  Futterer;  and  other 
papers.  (/)  Euro|>e,  Papers  on  Bosnia  and  Croatia,  Group  YL  BiMorkt} 
Geography.— Oq  the  influence  of  humanism  In  tbe  history  of  geography,  by  Prof* 
S.  Giinther ;  on  tbe  history  of  the  first  diiscovery  of  England,  by  Prof.  Sieglin ;  and 
papers  by  Prof.  Wagner  aod  others.    Giioct'  Vll.  Edttcaiional,  etc.    On  education 
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and  orthography,  by  Tarious  authors.  On  a  uniform  syatem  of  ooairactions  for  the 
titles  of  geographical  joumals^  by  Prof,  Penck.  A  series  of  excursions  has  been 
arraDged  for  dtiric^  the  week  preceding  aod  the  week  following  the  meeting  of  the 
Conorrafis,  concerninr;  which  full  particulars  will  be  given  later. 

The  Meaa  Diatances  from  the  Coaat  in  the  Oceans.— This  subject  ba«; 
lately  been  dealt  with  by  Dr.  J.  de  Wiodt,  in  a  note  published  in  the  Mefn4nr^ 
Couronn^  of  the  Belgian  Academy  of  Soienoes,  and  issued  separately  as  a  reprint, 
The  calculation  had  never  before  been  cftrried  out  for  the  oceanp,  although  the  con 
tinentB  had  already  been  dealt  with  both  by  Kobrbach  and  Penck,  whose  nQethods^ 
are  adopted  by  Dr.  de  Windt.  The  writer  made  the  necessary  measurements  on 
charts  of  the  three  oceans  on  Laml>ert*s  equivalent  projection,  reductions  of  which 
accompany  his  article.  Drawing  the  lines  of  equal  distance  (called  by  him  leochores^ 
at  intervals  of  500  kilometres,  he  firet  obtain?,  by  the  use  of  Amster's  polar  plaoi- 
meter,  the  extent  of  surface  included  by  each  successive  lice.  At  a  greater  distance 
than  2000  kilometres,  he  tinds  that  the  Pacific  ocean  contains  9,^)20,000  square 
kilometres  (3,769,600  square  miles),  and  the  Atlantic  ocean  20,000  square  kilometres 
(7600  square  miles),  the  Indian  ocean  containing  no  portion  beyood  that  distance. 
The  mean  distances  from  the  coasts,  obtained  by  the  measurement  of  the  chori- 
graphical  curve?,  are  as  follows  :— 

Paciflo  ocean       765  km.  ==  475  miles, 

Atlantic  ocean 606    ,,    =375      „ 

Indian  ocean       621    ,,    -386      ^ 

The  maximum  distances   being  respectively   2265   km.  (1407  miles),  2050  km. 
(1273  miles),  and  1700  km.  (1056  miles),     Dn  de  Windt  has  also  calculated  both 
the  mean  and  maximum  distances  in  the  case  of  spherical  caps  of  equal  area  with 
the  respective  oceans,  and,  from  the  proportion  which  the  two  sets  of  figures  bear 
to  each  other,  finds  that  the  Indian  ocean  presents,  relatively  to  its  area,  the  greatest 
mean  distance,  the  Atlantic  the  greatest  maximum  distance,  the  Pacific  standing 
last  in  either  case.     With  respect  to  the  distribution  of  the  istxihores,  some  interest- 
ing facts  are  noted.     In  the  Pacific  the  5<30-kilometre  line  embraces  in  one  continue 
ons  area  all  the  islands  but  the  Hawaiian  and  three  other  small  groups,  white 
a  line  drawn  at  half  that  distance  divides  the  main  island  complex  into  a  number  of 
separate  areas.     Beyond  the  1600  kilometre  line  there  are  two  water  areas,  one 
running  from  north-west  to  south-east,  parallel  to  the  American  coast,  the  other 
from  east  to  west  between  New  Zealand  and  South  America.    The  portions  of  the 
Atlantic  lying  beyond  this  line  are  :  (1)  the  Central  North  Atlantic  between  the 
Bermudas  and  the  Cape  Verd  group  ;  (2)  a  small  area  between  Tnstan  da  Cunba 
and  South  America.     The  Indian  ocean  contains  only  one  such  area,  extending  in 
a  narrow  band  west  and  south  of  Australis. 

Work  of  the  EEBsiaii  Geographical  Society  in  189B*— At  the  anni- 
versary mtcting  of  the  Russian  Get^graphical  Society,  held  on  February  2,  the 
usual  report  of  the  Society's  work  for  the  year  was  read.  Amon 
death  during  1898,  those  of  Signer  de  Rossi,  the  well-known  Italian 
foreign  corresponding  member;  and  of  the  active  members,  F, 
N,  D,  Jurgens,  df  serve  special  mention,  llie  latter  was  leader 
1882-83  to  the  mouth  of  the  Lena.  In  addition  to  geographical 
referred  to  in  our  pages,  the  following  was  carried  out  under  the 
during  1898.  The  southern  part  of  the  Kola  peninsula  was  visited 
under  P.  B,  Rippas,  mibicg  engineer,  and  A.  A.  Noskoff,  topographer,  special 
attention  being  paid  to  the  previously  unexplored  part  adjoining  the  basin  of  the 
Barsuga,  In  the  Caucasus,  H.  B.  Poggenpol  ascended  almost  to  the  summit  of 
Elbruz,  and  examined  the  glaciers  of  its  neighbourhood^  proving  the  possibility  of 
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the  establisbment  of  a  meteorological  Btation  on  tbe  motiDtAin  at  a  height  of 
12,300  feet.  Geological  aad  phytogeographical  investi^i^fttioDs  were  made  by  N.  T* 
Androsoffand  N.  T.  Kutznetzoff,  who  visited  Dagheetan  and  Kakhetia,  Material 
for  a.  botanical  map  of  tbe  latter  was  also  obtaiaed  by  A,  V«  Fomin.  In  Central 
Russia,  E.  E.  Leiat  continued  bis  reaearchea  in  terrestrial  magnetism,  while  baro- 
metric levelliog  was  carried  on  in  the  Soutbero  Ural,  between  the  Belaga  and  Yaik, 
by  tbe  Orenburg  section  of  the  Society-  In  the  province  of  Akmolinek,  a  aeries  of 
fresh  and  salt  water  lakes,  with  their  surroundiogs,  was  explored,  at  the  part 
expense  of  the  Western  Siberian  Section.  The  Society  also  took  part  in  the  inter- 
national investigation,  by  balloon,  of  the  upper  layers  of  the  atmosphere*  Tbo 
balloon  ascended  twice  at  St.  Peteraburg,  reaching  on  the  first  occasion  a  height  of 
8300  pietres  (27,200  feet);  and  once  at  Kieflf,  during  the  tenth  congreaa  of  Russian 
naturalists,  reaching  then  a  height  of  10,100  metres  (33,100  feet).  Ethnographical 
work  was  done  by  the  expedition  for  the  collection  of  Kuiiisian  national  songs, 
which  worked  during  the  year  in  the  governments  of  Perm  and  Novogorod,  and  hj 
other  observera  elsewhere.  In  Persia  extensive  journeys  were  made  by  N.  A. 
Zarudnui,  especially  in  Khorasan  and  other  eastern  districts.  He  has  brought  back 
exteneive  topographical  and  hypsometrical  material,  meteorological  observations, 
and  zoological  collections.  The  higbeat  award  of  the  Society,  the  Constaatine 
Medal,  was  awarded  to  Dr.  G.  F.  Radde,  while  other  medals  were  given  to  Measra^ 
PomerantKoff,  Kieiber,  Gondatti,  Yachevskt,  and  others. 

Awards  of  the  Paris  Geographical  Society  for  1809— The  chief  awards  of 
the  Paria  Greographical  Society  have  been  made  as  follows  :  A  special  gold  medal  is 
given  to  General  Ghillieni,  for  his  work  in  the  Sudan,  Tongking,  and  Madagascar; 
the  Society**  gold  medal  to  M,  Gentil^  for  his  explorations  in  Central  Africa ;  while 
nine  other  gold  medals,  being  tbe  premiums  founded  by  private  individaalB,  go  to 
various  travellers,  writers,  and  cartographers,  including  the  Marquis  de  Boncbamps, 
Mr.  F.  G.  Jackson,  and  several  ofBccrs  who  have  distinguiBhed  themselves  during 
the  French  operations  in  the  Sudan,  A  special  award  13  also  mad©  to  M.  Brenier, 
head  of  tbe  recent  Lyonese  Mission  to  Chi o a. 
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Hemrich  Eiepert. 
By  the  death  of  Prof.  Dr.  Heinrich  Kiepert,  which  occurred  at  Bcrliu,  after  a  bng 
and  painful  illness,  on  April  21,  there  has  passed  away  from  our  midst  one  of  the 
most  diatiDguished  geographers  and  cartographers.  Bom  at  Berlin  on  July  31, 
1818,  young  Kiepert  received  his  scientifio  education  at  the  university  of  bis  native 
city,  devoting  his  atteotion  more  especially  to  history,  philology,  and  geography*  The 
first  work  which  he  published,  with  the  co-operation  of  Prof.  Karl  Bitter,  was  an 
*  Atlas  of  Helhs*  in  twenty  sheets  (1840-4G),  which  at  ouoe  ehtablished  his  reputa- 
tion, and  his  future  work  fully  bore  out  the  expectations  that  were  raised  when  6rst 
he  came  before  the  public.  As  a  cartographer  his  activity  was  of  the  most  varied 
kind,  hut  his  name  will  more  especially  be  remembered  in  connection  with  his  maps 
iliuBtrative  of  ancient  history  and  of  the  geography  of  Asia  Minor.  Among  his 
more  general  cartographical  works  may  be  mentioned  a  fine  *  tland  Atlas  *  in  forty- 
five  sheets  {Berlin  :  Reimer,  1855)  ;  sets  of  school  wall-niaijs,  prepared  by  order  of 
the  Berlin  School  Board ;  and  a  series  of  globes  distinguished  for  beauty  of  design 
and  execution.  His  first  *  Atlas  of  the  Ancient  World '  rtp|)cared  in  1818  at  Weimar, 
where  he  resided  from  1845-52  as  director  of  the  Geographical  Institute,  An  im- 
proved *  Atlas  Antiquus*  was  published  for  the  first  time  in  1834. 
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To  Prof,  Kiepert  we  are  likewise  indebted  for  the  very  Toluable  maps  illufltr«ii 
tbe  ^  CorpujB  in^cnptionum  laiinarum/  He  is  the  author  of  numerous  essays  < 
ancient  geography,  one  of  which,  deoling  with  the  wars  between  tbe  Bys&ntin 
Empire  and  the  Saaaanides,  was  crowned  by  tbe  Paris  Academy  in  1844,  aa  alaoi 
a  much  valued  '  Lehrbuch '  of  ancleut  geography  (]879),  an  English  tranalation  i 
which  waa  published  in  188L  To  Asia  Minor  he  devoted  a  conaiderable  ahare 
of  his  time,  and  between  1841  and  1892  he  four  times  visited  that  peninsula  i 
order  to  collect  materials.  Uis  first  map,  in  sir  sheets,  was  published  in  1843-46 
a  new  nmp  on  the  same  scale  appeared  in  1854^  and  for  many  years  previoua  to 
death  he  had  been  collectiug  materials  for  a  large  map  of  Asia  Minor,  on  a  scale 
1:500,000.  The  British,  Russiau,  and  French  War  Ofiices  freely  supplied  bin 
with  the  materials  at  their  disposal ;  liut  Kie|>ert  was  not  permitted  to  coTiipl«te  lb 
work,  and  in  a  letter  written  not  much  more  than  a  year  ago,  foreaeeiDg  his  end»  ] 
expressed  a  hope  that  hia  »on  (Br.  Ricbanl  Kiepert,  bom  1846)  would  bring  it 
completion,  Kiepert,  since  1859  profesj^or  of  geograpliy  in  the  University  of  Berliil 
baa  left  behind  him  many  works  in  a  state  allowing  of  their  early  puhlicat 
including  several  maps  designed  for  the  *  Corpus  inscriptionum/  and  a  second  part  * 
hia  *  FormoB  Orbis  Antiqui'  The  materials  on  Syria  and  Mesopotamia,  which 
accumulated  in  the  course  of  years^  have  beeu  embodied  by  hia  son  in  a  map  whio 
is  to  be  published  shortly. 

Dr.  Kiepert  was  elected   an   honorary  Corresponding  Member  of  our 
in  1862. 


COBRESPONDENCE, 

*  Sir  John  MauiideviUe.' 
Rbferbiko  to  (Japtain  A.  W.  Stifle 'd  letter  od  *  The  Marvellous  AdvoDtures  of 
Sir  John  Maundeville'  io  the  March  number  of  our  JouiuaJ^  1  should  like  to  call 
attention  to  tbe  paper,  '^  Johann  von  MandeTilie  und  die  Quellen  seiner  Beise- 
bescbreibting,*"  by  Albert  Bovenschen,  which  was  piibliehed  In  the  ZeiUchri/t  of  the 
Berlin  Geographical  Society  (vol.  xxiii,  pp,  170-3OG),  and  is,  apparently,  not  soi 
well  known  aa  it  deserves  to  be.  The  author  of  this  remarkable  and  exhauativ©'] 
paper  comes  to  the  conclusion  that  the  *  Adventures  *  were  written  by  a  learned 
doctor  of  medicine,  **  Jean  de  Bourgoigne  dit  h  la  barbe,"  who,  to  keep  up  the  decep- 
tion of  a  lifetime,  assumed  tbe  name  of  MaodeviUe  when  on  the  point  of  death, 
and  died  and  was  buried  at  Lirge  in  1372 ;  that  this  doctor,  the  real  author  of  the 
*  Adventures/  never  visited  any  of  the  Eastern  countries  be  describes,  with  the 
exception  of  Egypt^  but  was  an  exceedingly  well-read  man,  and  copied  nearly 
the  whole  of  his  text  from  other  authors.  Bovenachen  givea  all  the  autborities, 
with  chapter  and  versej  and  1  am  afraid  that  Colonel  Yule^s  verdict  to  the  effect 
that  the  so-called  Mandeville  was  an  impostor  is  correct. 

A.   llOUTUM-SOBtKllLEa. 
Teheran,  March  30,  189^. 
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•  Short  Studies  in  the  Science  of  Comparative  Religions.* 

The  notice  of  the  presentation  copy  of  the  above  in  the  April  isaue  of  the  /^oya/ 
OeographicalJouniaf  gives  a  misleading  idea  of  this  work  and  of  my  views  on  "  tba 
origin  vf  religions,'* 

The  work  is  one  of  purely  historical  research,  tracing  the  ten  great  religions  of 
the  word,  doctrioally  and  gee  graphically,  through  the  ages,  and  on  this  accoiut 
sent  to  the  Royal  Geographical  Society. 

It  is  not  conceroed  with  any  particular  phase,  symbolisms,  or  **  origin  of  all 
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religions,"  but  onljr  with  the  facts  of  faiths,  which  are  elaborated  la  three  sets  of 
chronological  tables,  with  running  text  and  conunentary,  Necessarllji  there  *'  h  a 
m&sa  of  learning,"  but  neither  **  curious,"  speculabiTe,  aor  peculiarly  my  own  ;  but 
history,  which  must  be  accepted  or  refuted  by  the  hiatorical  method. 

J,  G.  FOBLONO. 

Edinburgh,  May  2,  18U9. 

The  Area  of  the  Philippine  Islands. 

Iti  several  Govemmeot  documents  the  fitateraent  is  made  that  the  area  of  the 
Philippine  islande  is  somethiDg  over  114,000  sc^uare  miles.  In  the  latest  one  just 
received,  it  is  given  as  114,326  squsire  milufl.  This  error  hm  doubtleaa  arisen  from 
a  hurried  examination  of  the  Spanish  document!?.  We  find  in  the  *  Guia  Olicial  de 
las  Islas  Filipinas,'  para.  1898  (publicada  por  la  Secretaria  del  Gobieroo  General; 
Manila,  1898),  the  statement  that  the  archipelago  compriaea  an  area  of  355,000 
iK|uar0  kilometres,  without  including  the  JoI6  (^ulu)  group.  It  then  specifies  about 
thirty  of  the  principal  islands,  and  their  aresu*  aggregate  298,485  square  kilometrea, 
That,  of  course,  leaves  a  multitude  of  the  smaller  islands  not  specified  in  the  guide, 
but  cnvertd  by  the  larger  area.  The  number  of  square  kilometres  multiplie<l  by 
O"386052  will  give  the  area  of  the  ialands  specified  as  115,238  square  miles;  and 
th«  area  of  all  the  islands,  less  the  Jolu  group,  amounts  to  137,057  square  miles*   t 

Further,  the  statement  is  generally  made  that  the  archipelago  of  the  Philip- 
pines contains  from  100<)  to  20rx>  islands,  and  the  *  Guia  Oficial  *  says  the  number  is 
more  than  1200»  But,  in  examioing  the  *  Derrotero  del  ArchiepuUgo  Filipino  '  (Ma- 
drid, 187u),  that  is,  the  coast  pilot  of  the  Philippines,  covering  more  than  1200  page«, 
we  find  that  the  islas,  ii^litas,ipletas,  islotes,  is lotillas,  and  farallones  therein  deeoribed 
amount  to  583.     Of  course  this  does  not  include  reefs,  rocks,  or  hidden  dangers. 

George  DAvinsoN. 
Geographical  Society  of  the  Pacific,  San  Francifioo,  Cal. 


Hamiihal'B  Pass  once  more. 

In  his  oommentfl  on  my  account  of  my  own  belief  as  to  this  much-disputed 
question,  Mr.  Freah field  repeats  niMoy  of  the  arguments  formerly  urged  by  him. 
As  I  still  dififer  very  widely  from  him,  I  beg  leave  to  state  as  concisely  as  possible 
the  principal  reasons  for  my  belief. 

First  of  all,  let  me  say  at  once  that  I  am  quite  at  one  with  Mr.  Freshfield  in 
deeiderating  **  historical  insight,"  as  well  as  knowledge  of  the  localities  and  of  the 
texts.  But  while  I  agree  that  liistttrical  insight  may  so  illuminate  a  number  of 
apparently  unconnected  historical  fact*  that  they  at  once  fall  into  their  proper 
place,  and  thua  an  addition  to  our  previous  knowledge  is  ma^le,  I  must  confess 
that  Mr.  Freah  field's  use  of  this  **  insight "  aeems  to  me  to  come  often  to  no  more 
than  plausible  guessing  in  the  total  absence  of  authentic  fact?,  one  way  or  the  other. 
If  a  vacuum  is  lighted  up  ever  so  brilliantly,  the  vacuum  itself  is  not  filled  up,  but  its 
true  nature  becomes  more  evident  ih-in  ever ;  and  this,  I  hold,  is  the  case  with  the 
history  of  the  Mont  Cenis  before  the  eighth  century  a.d.  After  this  general  remark,  I 
proceed  to  take  Mr.  Fresh  field's  argumentTi  in  the  order  in  wliicb  he  has  Btated  them.. 

1«  The  first  thought  that  occura  Ut  me  aa  to  Mr*  Fresh fieid*s  esplanatu.n  of  the 
passage  from  Varro  is  this  i  if  all  be  m  clear  and  simple  as  Yarrows  champion  urges, 
bow  is  it  that  the  whole  discusaion  »  as  not  been  closed  long  ago  ?  If  it  is  shown 
that  Hannibal  cannot  have  crossed  the  Mont  Gen^vre^  why  is  it  that  very  many 
recent  writers  conclude  that  be  did  cross  this  pasa?  Now»  we  know  that  the 
Romans  hatod  and  feared  the  Al|js  with  an  energy  that  astonished  us  in  modern. 
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times,  aod  that  tbeir  nmps  of  those  regions  were  about  as  confuied  and  orroneoiiAl 
as  poBBible.  Yet  we  are  aBked  to  believe  that  one  of  thete  Romana  deliberatolf  s«t 
to  work  to  exj'lore  the  pftsees  acroaa  the  Western  Alps,  and  deliberately  suromed 
up  the  results  of  bis  journeyings  in  a  few  linos,  enumerating  the  uamefi  of  three 
generals  who  had  crossed  these  Alpn,  but  unlackily  omitting  in  just  these  three 
cases  the  names  of  these  passes  (or  their  approximate  position),  and  making  the 
grosis  error  of  stating  that  the  "Qraian  Alps"  had  formerly  been  held  by  the 
Greeks  I  Even  the  most  learned  writers  err  sometimes,  with  the  best  intentioiiB., 
and  in  the  most  perfect  good  faith.  It  was  only  the  other  dty  that  a  friend  of 
mine,  than  whom  lew  know  more  about  the  Romans,  asked  me  quite  serioualj  whether 
the  Alps  could  now  be  crossed  at  more  than  three  points  between  the  Mediterranean 
and  Hont  Blanc,  and  expressed  immense  surprise  when  I  replied  that  I  had  myself 
crossed  them  between  those  limits  by  probably  100  or  150  different  passes. 

There  is,  too,  a  further  consideration  that  seems  to  hare  escaped  the  attentioa 
of  Hr.  Freshfield.  It  is  no  doubt  very  tempting  to  identify  the  three  passes  indi"- 
oated  by  Yarro  between  the  sea  and  the  Little  Su  Bernard  with  the  three  passes  in 
that  region  now  traversed  by  carnage  roads— the  Argentiere,  the  Mont  GeDdvre, 
and  the  Mont  Cenis.  Now,  two  of  these  three  carriage  roads  were  made  by  the  first 
Napoleon,  and  that  over  the  Argenti^re  planned  by  him,  though  not  completed  ti 
qnit^  recently.  But  I  can  assert  of  my  own  peraooal  experience  that  mthln  the 
Jimjis  named  there  are  not  a  few  foot  or  mule  passes  which  are  easier  and  better  ia 
every  respect  than  these  three  carriage  passes*  None  of  these  generals  crossed  the 
AJps  summd  diHgentiu,  and  why  should  we  be  tied  down  to  identily  these  three 
passes  of  Yarro  with  the  three  that  for  engineering  reasons  happen  now  to  be 
provided  with  carriage  roads  ?*    Here  is  a  ca^e  for  **  historical  insight," 

2,  Mr*  Freshfield  admits  unreservedly  that  we  possess  no  direct  prc»of  of  the 
early  passage  of  the  Mont  Oenis  from  monuments  or  documents.  That  is  all  I  have 
ever  maintained — that  our  present  evidence  does  not  allow  us  to  push  ba<3k  the 
authentic  history  of  this  pass  beyond  the  eighth  century  a.d.  Some  day,  j^terhaps, 
a  discovery  of  a  charter  or  monument  at  present  unknown  may  help  us;  till  then 
**  honest  doubt"  must  prevail  But  few,  very  few»  will  go  with  Mr.  Fre^h field  in 
holding  that  Citsar  crossed  the  Mont  Ceois;  even  Niipoleon  111,,  in  his  'Life  of 
Oesar/  did  not.  Further,  Mr.  Freahfield  holds  that  the  Mont  Cenis  was  constantly 
UBsd  as  early  as  the  sixth  century  a.ik — of  which  below — adding  the  absolutely 
startliog  assertion,  that  **  by  that  date  **  it  had  ** superseded"  the  Mont  Gei*ivre  as 
the  main  road  between  France  aod  Italy  !  I  The  only  authurltv  that  he  cites  for 
a!l  this  has  been  already  given  by  him  in  the  Alpine  J^umalt  No.  81,*  and  now 
reappears  with  many  fanciful  details.  Space  does  not  allow  me  to  dtscui^s  the 
latter,  and  it  it*  needless,  for  every  student  of  the  history  of  the  Maurienoe  is  per- 
fectly well  aware  that  the  bishop^s  see  la  that  valley  cannot  be  dated  authentioklly 
earlier  than  the  sixth  century,  while  the  foundation  of  Novalt^sa  io  7J6  simply 
confirms  the  ascertained  fact  that  in  the  eighth  century  the  Mont  Cenis  was 
certainly  known  aod  traversed. 

It  will  l>e  DOticed  that  Mr.  Freeh  field  sometimes  urges  that  the  Mont  Cenis 
itself  was  crossed  in  the  sixth  century  a.d.,  and  aometinaes  merely  one  of  the 
passes  betweeu  the  Arc  valley  sod  the  Dora  Riparia  valley.  Now,  I  am  onlj 
concerned  here  to  deny  this  statement  so  far  as  regards  tite  Mont  Cenis,  for  it  is 
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*  I  may  be  perro'itted  to  say  that  Bioce  I  wrote  my  previous  note,  I  have  carefnlly 
examiDod  in  d<;ti«il  the  other  facts  atlc^^d  by  him  in  that  article,  and  they  have  all 
brokea  down.  II  is  ouly  fair  to  ndd  that  Mr.  Frenhfleld  collected  them  from  varioos 
•oureeSp  without  apparcutly  himself  verifying  the  references. 
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evident^  from  the  sixtb-centary  documeDts^  that  3oine  jpass  was  known  between  th« 
Maurienne  and  Turin.  It  niai/  have  been  the  Moot  CeaU;  it  may  have  been 
another;  we  can  assort  the  existence  of  a  paes,  but  we  cannot  put  a  name  to  it. 
Now,  there  are  a  great  nnmber  of  passes  amongst  which  lo  make  a  choice^  and  all 
are  known  perionally  to  me.  From  St,  Jean  de  Maurienne  itself  several  lead  over 
to  the  undoubted  Roman  road  over  the  Co!  du  Lautaret  (which  joina  that  over  the 
Mont  Gencvru  at  Brian^on),  and  this  road  may  also  be  reached  by  several  others 
starting  from  St.  Michel  de  Maurienne,  a  little  higher  up  the  Arc  valley.  Others 
lead  direct  from  Mod  an  e  and  its  neighbourhood  to  the  Dura  Riparia  valley.  Now, 
most  of  these  are  shorter  in  point  of  distance  than  the  Mont  Ceni^  and  are  also 
easier.  If  I  were  to  give  reins  to  my  "  Jnatorical  insight,*'  I  should  select  the  Col  de 
la  Roue,  8419  feet  (an  extremely  easy  pass),  by  which  it  is  possible  to  go,  in  about  five 
hours'  walking,  from  Modane  (17  miles  above  St.  Jean  de  Maurienne)  to  Bardon- 
n^che,  which  is  only  7  miles  above  Oulx,  on  the  Roman  road  of  the  Mont  Gco^vre. 
But)  unless  aume  new  bit  of  clear  and  authentic  evidence  is  produced,  1  maititain 
my  statement  that  the  Mont  Ceoia  is  certainly  known  only  from  the  eighth  century 
A.D.  onwards,  though  from  the  sixth  century  some  pass  (to  which  we  cannot  attach 
a  name)  was  in  use  between  the  Maurienne  and  Turin. 

3.  Mr.  Freahfield  next  iDdulgea  in  some  fionmhes  about  documentary  evidence 
not  being  necessary  (despite  the  purely  historical  nature  of  the  question  I),  the 
genius  of  the  Roman  race,  the  inooDceivability  of  the  Mont  Cenis  not  having  been 
known  before  the  eighth  century  B.C.,  etc.  I  venture  to  pass  by  this  rhetoric 
with  three  remarks  as  to  matters  of  fact.  One  Is  that  the  Roman  town  of  Susa  is 
just  as  much  on  the  route  over  the  Mont  Gen^vre  as  on  that  over  the  Mont  Cenis. 
The  second  is  that  till  'the  carriage-road  was  made  by  Napoleon,  the  Mont  Cenis 
(es|)ecially  the  descent  to  Susa)  was  one  of  the  most  diSQcult  and  dangerous  amoog 
the  frequented  passes  over  the  Alpa.  The  third  is  that  Mr.  Freahlield  ahould  not 
commend  Simler^s  sixteen th^sentury  book  too  warmly,  for  (despite  the  natural 
inciinationa  of  a  scholar)  he  does  not  breathe  a  syllable  about  a  R^Jinan  road 
over  the  Mont  Cenis,  though  devoting  nearly  a  page  to  the  description  of  the 
pass ;  further,  the  Col  de  VArgenti^re  is  entirely  omitted  by  Bimler,  although  he 
repeatedly  quotes  Paul  Jovius^  account  of  the  Alps,  an  account  that  is  actually  on 
the  same  page  of  that  writer's  *  History  of  his  own  Times  *  as  his  description  (the 
Erst  detailed  one  we  have)  of  the  Argaoti^re  apropos  of  Francis  I.^a  passage  in  1515 1 

4.  Mr,  Freshfield  has  the  advantage  over  me  of  having  been  in  the  Caucasus. 
But  it  is  not  really  necessary  to  wander  so  far  in  search  of  passes  in  tbe  mountains 
locally  known  and  used  freely,  yet  rarely  marked  on  general  maps.  Let  me  just 
cite  the  names  of  a  few  such  passes  (some  of  which  can  only  be  traversed  by 
mules)  between  the  Argenti^re  and  the  Little  St.  Beroardf  all  crossing  tbe  main 
chain,  and  all  very  well  known  to  me — the  Col  de  Mary,  the  Col  de  Lou  get,  the 
Col  deir  Agnello,  the  Col  de  k  Traverse  tte,  the  Col  de  la  Croix,  the  Col  des 
Echelle«  de  Plaopinet,  the  Col  de  la  Roue  (already  mentioned),  the  Col  d'Etache, 
the  C!ol  de  l*Autaret,  the  Col  du  Mont.  Most  travellers  have  never  even  heard  of 
these  passes,  but  the  country  people  use  them  almost  daily,  as  well  as  armiea 
occasionally,  and  yet  tbey  have  lilUe,  if  any,  written  history. 

5.  I  have  not  seen  Dr.  Osiander's  treatise,  though,  as  Mr,  Freshfield  fights  shy 
of  him»  my  ignorance  of  this  book  can  do  no  one  any  harm.  But  Mr.  Freshfield 
doea  not  mention  an  even  later  monograph  on  tbe  mountain  region  that  we  are 
engaged  in  studying — Monsieur  K,  Rcy'a  monograph  entitled  *  Le  Royaume  de 
Cottiua  et  la  Province  des  Alpea  Cottiennes  d'Auguste  ii  Diocletien  *  (Grenoble, 
1898).  According  to  M.  Rey  (who  is  well  up  in  the  *  Corpus  luscriptionum,*  etc., 
etc.)^  the  valley  of  the  Maurienne  above  St.  Jean  de  Maurienne  furmed  part  of  the 
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proviDoc  of  tlie  CotMaD  Alps.  Yet,  deepit^  his  minute  diEcussioo  of  every  con- 
ceivable point  relatiog  to  the  Roznans  in  this  province,  includiDg  the  RomAn  rottd», 
M,  Hey  has  not  a  single  word  to  say  as  to  a  Romuo  track  across  the  Moot  CenU  (or, 
indeed,  anywhere  between  the  Matirieane  and  any  valley  in  the  direciioQ  of  Taiio), 
boldly  leads  both  Hannibal  and  C«esar  across  the  Mont  Gbo^vre,  and  recognizes  tlie 
Argentjtire  as  a  Roman  road  by  re^iaon  of  the  Eoman  remains  found  aloog  this  route, 
though  denouncing  the  inecriptions  as  forged. 

6.  I  still  hold  to  my  definition  of  the  •'  foot''  of  a  pass,  which  is  quite  different 
from  the  "  foot  of  the  mountains.'^  If  Borgo  San  Dalmazzo  is  at  the  Itali&a  •*  foot  ** 
of  the  Argentiere,  the  French  *'  foot"  of  that  pass  must  be,  not  Barceloonette  (&*  is 
usually  considered  to  be  the  case)|  but  somewhere  near  Lyons,  where  the  road  leaves 
the  mountains.  Mr,  Westlake  will  not  get  much  help  for  his  iiannibnlian  theory 
by  placing  the  '*foot "  of  the  Argentiere  at  Borgo  San  Dalmazzo,  for  there  the  route 
of  the  Col  deTenda  joins  that  from  the  Argentiere,  «o  that  this  argument  is  double- 
edged.  Similarly,  as  the  routes  from  the  Mont  (len^vre  and  the  Munt  Cenia  join 
at  Susa,  any  argument  as  to  the  length  of  the  plains  from  the  point  at  which  the 
joint  route  reaches  them  to  Turin  applies  to  either  pasa,  and  not  exclusively  to  one 
or  the  other-  But  thii*  narrow  definition  of  "foot**  leads  to  prftciical  abaurdities. 
According  to  this  theory,  the  Great  St.  Bernard  pass  extends,  not  from  Martigny  to 
Aosta,  as  is  generally  believed,  but  from  aomewhf  re  near  Lyons  to  Ivrea,  while  the 
ice^clad  Col  du  G^ant  (connecting  Chamonix  and  Coumiayeur)  must  also  be  takto- 
to  extend  from  near  Lyons  to  Ivrea ! 

I  may  note,  in  passing,  that  Mr.  Freshlield  is  absolutely  mistaken  aa  to 
Brockedon's  use  of  the  expression,  **Tbe  Paas  of  the  Argentiere,'*  for  his  first 
words  are,  ^*The  route  from  Coni  lo  ICmbrun,  by  the  Col  d'Aigentiore,  lies  through 
Ik>rgo  San  Dalmazzo*'' 

7.  I  greatly  regret  that  I  gave  Mr,  Fresh  Held  the  impression  that  Fuchs  had 
enumerated  every  article  and  work  relating  to  Hannibal  h  passage;  as  the  tractate 
is  only  152  pages  in  length,  this  is  clearly  imposeible.  1  am  sorry  that  Mr.  Fresh- 
field  cannot  find  in  Fuchs  any  reference  to  that  well-worn  passage  of  Varro,  but 
rhtf  reason  is  not  far  to  seek.  It  is,  no  doubt,  a  more  serious  crime  that  Fuchs  is- 
unaware  of  Mr.  Freshfield'n  papers  on  the  Argentiere  in  the  Alpine  Jtmrnal  (papers 
also  printed  in  the  Procetdings  of  the  B.G.S.;  and  simply  echoed  by  Prof.  Schiller 
and  Mr.  W.  T.  Arnold),  but  I  fear  that  that  periodical  (in  which  many  of  my 
writinj2;s  also  are  buried)  is  not  very  well  known  outside  climbing  circles.  Mr. 
Freshfield,  too,  tteema  unaware  of  the  fact  that  the  Itulian  name  of  the  Argentiore 
is  the  **  Colle  della  Matldaleiia/*  the  name  of  •*Maddalena  "  being  also  given  to  the 
great  plain  that  forms  the  sutiimit-Ievcl  of  the  pass.  And  really,  when  Mr.  Fresh- 
field  states  that  Mr.  Ball  and  Prof.  Bonney  (I  must  plead  ignorance  as  to  Sir  £. 
H.  Bunbury^s  Hiinnibalian  \ ie  ws)  are  opposed  to  the  claims  of  the  Little  St.  Bernard, 
he  ahoulti  have  added  that  their  views  are,  as  far  aa  I  am  aware,  expressed  simply 
in  a  riamni  of  the  arguments  of  Mr.  Ellis  (in  1864)  in  favour  of  tbe  Li  tile  Mont 
Genis;  this  resume  was  giveu  in  the  older  ©tlitions  (from  IHBI\  ofiwanls)  of  the 
*Wefltem  Alps,*  and  was  (1  am  proud  to  relate)  erased,  root  and  branch,  by  me 
when  preparing  the  new  edition  (1898)  of  that  work,  for  its  arguments  had  been 
refuted  iu  detail  by  Mr.  W.  J.  Law,  in  his  *  Alps  of  Hannibar  (1866). 

In  my  humble  opinion,  the  Mont  Genis  (big  or  little)  and  tUe  Argentic  are, 
with  perhaps  two  or  three  exceptions^  the  moat  '*  iini>08Bible "  Hannibalian 
from  an  historical  and  a  practical  point  of  view.  I  can  therefore  easily  understand 
why  some  writers  do  not  feel  called  upon  to  even  mention  them.  And,  personally, 
I  should  be  vety  sorry  if  Mr.  Freshfield  were  to  incur  the  fate  of  the  Oxford  scholar, 
who^  having  edited  fiomt.'  classical  author,  long  searched  in  vain  In  the  pages  of 
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fuoceedtng  editors  for  ftoy  roeation  of  liis  magnum  oput,  VDtll  one  terrible  day 
be  found  the  following  brief  remark  by  a  stouy-liearted  Grerman  editor,  **  pesaim^ 
Sfaawiua/' 

S«  I  caoBot  believe  that  Mr.  Freehield  ib  serioua  in  boldiag  that  it  is  unnecessary 
to  traTerse  obscure  Alpine  passes  when  making  Haunibaiiau  researches.  Why,  then, 
did  he  bimself  (with  me  in  hia  train)  croes  the  Argentine  in  June,  1883,  and  only 
publish  his  first  article  in  the  foUowing  August?  I  myself  wandered  foryeara  over 
Alpine  passes  south  of  Mont  Blanc  without  any  thought  of  Hannibal,  and  so  with- 
out any  prejudice  one  way  or  the  other.  But  when  my  attention  was  drawn  to 
the  H&nnibalian  question^  I  bad  no  hesitation  in  deciding  that  hi  my  opmion  the 
Mont  Genfivre  was  the  only  possible  pass.  And  if  I  ventured  to  exjiresfl  this  opinion 
and  this  experience  in  these  pages,  it  was  because  I  thought  and  think  that 
practical  knowledge  was  worth  as  much  as  book  knowledge ;  for  if  Mr.  Freahfield 
has  crossed  the  five  great  passes,  I  have  crossed  them  too,  some  m^re  than  once, 
and  perhaps  100  or  150  more  to  the  south  of  Mont  Blanc  to  boot. 

9.  I  cannot  conceive  how  either  Mr  Westlake  or  Mr*  Fresh  field  can  find  com- 
fort and  support  from  my  historical  note  as  to  the  Argenti^re.  Can  either  of  them 
quote  a  case  of  any  authentic  traverse  of  this  pass  by  an  army  between  the  time 
of  the  Romans  and  1515?  1  fancy  they  will  find  some  difficulty  in  doiog  this; 
and  if  they  cannot,  will  they  kindly  Lixplain  why  this  "  most  natura.  route  from 
Spain  to  Italy"  was  unused  for  1500  years? 

W.    A.    B.    COOLIDOE, 
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SESSION  iEm-i&m, 

Ninth  Ordinarij  Meeiing^  April  24,  1899. — Sir  Clements  Make:ham, 
K.c.B,,  Preaident,  in.  the  Chair. 

EhEOTiOTSfs,-^Edward  Case,  C.E, ;  Frank  Janies  Grat^y  C.L\ ;  Major  Benr^ 
W,  Wright  Guiu,  Bth  Retfiment  (The  Kitig^a) ;  Lieut-CoUnel  George  JiQwletf 
Eadaway  QaU  B.A,) ;  Charhs  Cory  Ktrnick ;  Vincent  T,  Murche  ;  Rev,  Eoland 
7aylQr-Wurrmi ;  Bichard  Qlyn  Vivian;  Rev,  Fercy  St,  Michael  Podmore,  B.A, 

The  Papers  read  were  : — 

(1)  "  The  Kyasa-Tanganyika  Plateau."    By  Captain  P.  R.  F.  Boilean,  b*e. 

(2)  "  Journeys  on  the  Tangaoyika  Plateau."     By  L,  A.  Wallace. 


Tenth  Ordinarif  Meeting^  May  8,  1899.^— Sir  Olbmsnts  MAREHAMf 
K.aB.,  Presideot,  in  the  Chair. 

Elections:— Capeain  F.  M:  F.  Boileau,  R.E. ;  Ebenezer  Wm.  Briggs ;  Captain 
J.  E.  Brofpfeii  (Army  Medicaf  Corps);  Lieut.  Percy  A.  Olive  (Grenadier  Ouardg); 
John  S,  Hall ;  Wm,  Eolland ;  William  Alfred  Johnstone ;  Captain  IL  G.  Joltj 
de  Lotbiniere,  R,E, ;  Commander  Ales-ander  McKay ;  Rev,  Ernest  IJiUon  Mohif 
worth,  M.A, ;  Wilhim  LlaveUyn  Preece,  M.IE.K,  AM.Inat.C.E,;  Rudolph  Wallace 
Rose;  Rev,  Haskett  Smitht  M,A,  ;  James  Stuart;  Lawrence  Aubrey  Wallace^ 
AM,Imt.€,E.;  Colonel  Francis  Palmtr  Washington,  R.E,  (retired);  Dr,  A,  Blair 
Watson;    IValttr  D.  Wikox^  B,A,;   Thoman  Loxtrnt  Woods, 

Honorary  Corresponding  Members. 
B.S.H,  the  Prince  of  Monaco;  Capitan  de  Navio  Don  E.  Fernandez  Duro  i 
M.  Juks  L$flerq  ;  Dr,  E,  Bretschneider. 

No.  YX.— JuxE,  1899.]  2  y 
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Additions  ta  the  lAbmrif, 

Bj  HUGH  HOBEBT  MIIiL,  D.So.,  Librarian,  R,a.8. 

Ths  foUowiog  ftbbrerifttioiifl  of  luniiiM  and  the  adjeotiyea  derived   from    ibc 

employed  to  ludiMte  th«  Myoroe  of  irtiolei  fhim  other  pnbUoatioiiA.     Qeognphictl] 
Zbamei  Are  In  «ioh  OMe  wfitteo  in  ftill.* — 


A*  s  Aoademf,  Aoademie^  Akademie. 

Jkmt.  =  Antiaifl,  Annales,  AmiAleii. 

B«  -  Balletin,  BoUettiiko,  Boletim. 

Oom^  ^  Ck>mmeroe>  CkimmerclaL 

0.  Bd.  =  Comptes  Beudua. 

Brdk.  ^  Eidkunde, 

U.  =  Geogrrapbvi  Geographle,  Geogmfio. 

Uet,  ^  Ge^ellschaft 

L  =  Institute,  loBtitotioiL. 

Ie.  =  Izveatiya, 

J.  =  Joumai. 

M.  ss  MitteiJODgen^ 


Mag,  =  Mag^ne* 

P.  s  Pfooeedingft. 

B.  =  BoTal« 

Bo?.  =  BeTiew,  BeTne,  Beriata. 

B.  =  Sooietj,  Sooi<?t^,  Belakab. 

Bitsb.  ^  Sitran^b^rioht. 

T.  =  Tranaactiotii, 

V,  =  Verein. 

Verh.  =  VerhandlmigeEu 

W*  =  WlB«Qnechaft,  aod  oompotindi 

Z,  =  Z^itwhria. 

Zap.  =  ZapiAki, 


Oo  uc^ottot  of  the  ambij^ity  of  the  ^orda  octavo^  quarto^  etc.,  the  aixe  of  booki  i 
the  liet  below  is  denoted   by  the  Itngth  and  breadth  of  the  cover  in  mobea  to 
ae&reit  hali-ineh.     The  mz&  of  the  Journal  ia  10  x  6i, 

A  iaketion  of  the  worki  in  thii  liJt  will  h*  noticed  eke  where  in  the  **  loutntdJ* 

Mpw,  Z.  DeuUeh,  u.  OwterreieL  Alpenv.  20  (1898)  :   280^26.  Oeyer. 

tJeber  die  Hnoptkotte  der  Kamiachen  Alpeii.    Von  George  Geyer.     WUh  ItluMm- 

Alps.   Z.  Deul$ch.  u,  Oitfrreich.  Alpenv.  29  (1898) :  98-122.       Zwiedineck-StfdenlioriX 
Die  Oetiilpen  in  den   Fmnzosenkriegeu.     Yon  Hana  v.  Zwiedlneok-SildexihorBfc 
II.  Theii      With  niuitratmnt, 

Alpi--FlaiitB.         Z,  Bmheh.  u.  (hterreich,  Alpmw.  29  (189S):  Gl-(38.  I>ax. 

DftB  Leben  dcr  Alpenpflanze.     Von  F.  Pajc. 

Anitsia.  Whitman 

Aiiatria.     By  Sidney  Whitman.     With  tbe  collaboration  of  J.  R.  McLlraith.     Lon- 
don :  T,  Fifther  Unwin,  189[*.     Size  8  >c  5|,  pp,  xx,  and  408.     Map  and   Illu9im' 
tiont.     Frico  5«.     rrejiented  by  the  Puhluhrr. 
Thw  is  "  a  auccinct  but  unbroken  recorcl  of  the  history  of  Auatria  as  connected  with 

the  Imperial  bonae,*'     It  deals  with  AuHtria  in  the  strict  geogrfipbical   seoae  of  thf 

name. 

Aiutria— Oalioii.  BlnckwootTB  Mag.  16fi  (1899J :  669-681.  Xorimtr. 

At  the  Back  of  Beyond.     By  Louise  Loiimer. 
Deaoription  of  ii,  tour  in  Golloia. 

Auitria— Tiioi      Z.  Deuttch,  a.  0»terreieh.  Alpenv,  29  (1898) :  143-181,  Kiibler 

DftB  Tiinnheiraer  ThaL     HthnographiBohe  Skizze  yon  Dr.  Angnst  Klibler,      WHk 
Jltutit  rations, 

Anatria— Tirol.      Z  Dtui»ch.  u,  bitierreich,  Alp^nr,  20(1898):  27-54.  Mwl 

Htind  nni  den  Groasglockner.     Voo  Ferdinand  Lowl.     With  Itlmtrations, 

Aaatrian  Alps.    Z.  DeuUrh.  u.  Ogierreich,  Alprnt\2'&  (1898):  3tM-396.       Forcher-Vayr. 
Die  Ilo.^ugartengmppe.    II.  Sheil     Von  lima  For^her-Mayr     WiUi  lUmtraiioHs 
ami  Map. 

Anitrian  Alpa.        Z.  Deutu^.  u.  OtUrreieh,  Alpenv.  29  (1898):  236-269. 

Die  llufncri,'rnppe.     Von  Frido  Kordon.      With  Iliuttrationi. 
The  Hafner  group  is  part  of  the  lligb  Tauem. 
Belgium,     B.S.E.  Beige  G.  22  (1898):  345-375,  433-4(it; ;  23  (1S99)  ;  34-64. 

Hiatoirc  de  la  eommune  de  GeTouyille.     Par  TAbbe  N,.J.  Lenoir.     With  JJ 
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Belginm— Brugai.       B.S,G.  Ulh  81  (1899)  :  2*i-52,  107-136,  207-218.  Pigache. 

Leg  Excuraiooi  de  U  Stxsiete  de  Gcographie  f!e  lalle  ^n   1898.     V,  Plgaobe. — 

Bruges,  sa  proceseioQ  et  Xis^  truraux  du  port  de  Hey;»t.     Plans. 
Defioribes  tbe  new  maritime  oatial  of  Bruges. 
Beam«rk--Meteorology.  

3l4iti-orologi^k  Aurbog  for  IBM.    Udgivet  mt  dot  d^n^ke  meteorologiake  Institut. 

Auden  Del     Kj>beiilmFn,  1S98.     Size  li  X  9*,  pp.  92. 

Ditto,  1S9(>-     Fpreto  Del.    Kj^beuhftvo,  1807.     Size    14  x  BJ,  pp.  vi  and   138. 

Pre»e»ttd  by  the  DanUh  Meteorological  InHtitule, 

Europe— Prehistmc  People.  £?.Z.  4  (1838);  36i)-Ji88.  Hirt. 

Die  TOTgei^cbiolitliclie  Kultur  £uropA3  und  der  Indogerm&tien.     Voti  H.  Hirt. 

France.  Baedeker. 

Northern  Frauoe  from  Belgium  and  tbe  Eoglisb  Obmiiiel  to  the  Loire,  eitoluiiing 
Paria  and  its  Envir^D^.  HaQdlxx>k  for  Travellers  bj  Karl  Baedeker.  Third 
editioQ,  With  10  Map«  and  H4  Plane.  Lei  pale  :  Kitrl  Baedeker;  Ix>ndou  :  Dulan 
tfe  Co.  1899.  SiiB  0|  X  4 J,  pp.  sjtxvi,  and  -124.  Price  It.  Priaented  by  Mettrt, 
iJutau  d'  Co. 
Tbia  new  edition  is  revised  with   special    reference,  among  other  things,  to  the 

incfeaijitig  attention  paid  to  tbe  north  of  France  by  cjclij^la. 

France.  Itet\  SelenUpiue  11  (l^m) :  417-425,453-465.  Bertillon. 

Do  la  d(*popuIatitni  de  la  France  et  des  reniede*^  h  j  apporter.     Pur  M.  Jiicqutii* 
BertiJkm. 

France.  Coroelle, 

fTeotjrapbie  tiiilitaire  du  departeroent  de  VAin,     Par  J,  Correlle,     Size  8J  X5J, 
pp.  12.     PregerUtd  hy  the  Author, 

Ffaioe.  B.S.G.  Com,  Bordeaux  ^  (mO'J)  :   1-11.  Dnfifart. 

Topogrophie  ancierioe  ct  tnuderue  dea  lacs  dt.^  Cazaux  et  de  Pnrentis'en-Born. 

Par  Ch   Duffart.     With  Map, 
Deticribea  the  orif^iii  aud  changes  withtn  historic  times  of  lakes  ou  the  coast  of  the 
Bay  of  Biscay,  ft^ruied  by  tbe  separatiou  of  deep  estuaries  from  the  sea  by  the  growth 
of  ftarid-biira  and  aiiud-dunes. 

Fnnce.  /.  SchDol  G.  3  (1899) :  84-89,  Jefferson, 

Cesar  and  the  Central  Pktoan  of  France.     By  M.  8.  W.  Jefferson.     With  Map. 

France.  Lee, 

Trad©  of  Franc^j  for  the  year  18!r7.     Foreign  Office,  Annual,  No.  21^,  1899, 
Size  10  X  ti,  pp.  ;i2.     Prim  2d. 

France,  Ann.  O.  8  (1809)  ;  117-126.  Soman. 

Strnctnr©  oroj^^rjtphititie  et  geologtque  du  Bas-Languedoo  entre  rH</rrtult   ot   le 
Vidourle.     Par  M.  F.  Roman. 

Frauoe^Hislerioal.  liev.  G.  44  (1899):  218-225.  FanveL 

Vienx  terriers,  vieox  oadastrea, 
Od  the  old  plans  and  atatiHtieal  tables  relating  to  land  to  hu  found  iu  France. 

France— Honnandy.      A  (ravtrt  U  Monde,  Tour  du  Monde  9  (1899):  105-108. 

T ran M formations  de  k  Dai©  du  Jfont  8t,  lliohel.      With  Maps  ami  lUuwtration, 
France— Hormandy,       A  tracers  h  Monde,  Tour  da  Monde  fi  (1899):  81-84.       Forcher. 
Un  Coin  de  la  France — Gact?.     Par  M.  J.  Porcher.     WiOk  lUmlrathn*. 
The  region  about  Qao^  is  teriiiod  a  ^*  veritable  miniature  Bwitzerlaud.'* 
France—Paris.  Gouty. 

Coiity  a   PraL'tical   Guides.     Euglieb  and    American   Eflition.     Pticket  Gmdo  to 
Paris.     Paris:  Conty*a  Guides  Uftioe  [London  :  Dulau  &  C<>.],  [uot  diited],     Sixe 
6  X  4,  pp.  St36.     Plant  ami  lilutlration*.     Presented  by  the  FMihJiert. 
A  compact  and  comprehensive  guide-book, 
Fraioe— Pans  Basin.  Ann.  G.  B  (1809):  110-lIG.  Barr^* 

Quelques  observations  sur  la  Re'f^don  Parisicnne  orientale,  i>ar  M.  0.  Barr^.     With 
Map. 

M.  Barrd  deals  as  an  engineer  officer  with  the  peculiar  topography  of  the  region 
east  of  Paris  resulting  from  its  geological  struotore. 
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•an  X»ri&o.  V  I' ritrer«o  9  ( 1 899) :  42-lG,  FmaslefiH 

Delia  Bepubblica  di  Ban  I^Iariiio  del  Doit.     Flrtm  Franc iofif.     With  lUtutiraiiomM, 
8aa  Marino.  L*  Un  (verm  9  ( 1 8&9 )  :  2-4.  

Nella  He|iijbblioa  di  San  Marino. 
ioandinaTia,  G^olog.  Mag  6  (18914) :  1-13.  HowortlL 

The  Scandinavian  Ice-theet  and  Ihe  Baltic  G  lacier :  a  S<;6ptiG&l  Coainieat»ry.    By 

Sir  Henry  H,  Uoworth,  k.c.i.e.,  etc.     With  JUuslratioru 
Spam— Balearic  ljland».     B.S.G.  Madrid  40  (1898) :  220-259.  JCarteL 

Explomeionee  eapeleuld^icaa  de  D.  Ednardo  Alfrcdo^Iartpl  en  Baleares  y  Catii>1iiDa, 

Traducci6n  j  uotas  de  D.  Gabdel  Pnig  y  Larraz.     With  Plant  and  lUuttralion*. 
Svitierland.  Globw  n  {ld99) :  137-^H3.  Zemmrieh* 

Deutaohes  and  franzofliscliea  Yolkstuin  in  der  Soh welz.   Yon  Dr>  J.  Zemmricb.    With 

Map, 
The  map  abowB  tlio  much  grefitor  homogeneity  of  the  Germau-speakttig  than  of  tli^H 
French*Bpeaking  populutiou  of  Idwitzerland.  ^^^| 

Swltierland— Hiilorioal.  

Neujahrsblatt  bcrtiusgegeben  van  der  Stadtbibliothek  in  Ziirioh  auf  daa  Jahr  1890. 
Johannes  Stumpfs  LnbBpruclie  anf  die  dreizekn  Orte,  nebat  finem  Beilrag  zd 
seiner  Biofrrapliiti  (pp.  l6,/ac«imi/«*J, 

Ditto  aiif  das  Jalir  1890.  Der  **  Ut^berftill  von  Nidwaldeti*'  (9  September,  179R), 
bearbeitet  oftcli  iLlteni  lj»ndfctchnftliclit*ii  Aufzeichnuii^en  von  Dr.  Conrad  Eacher. 
Ziirich-  Size  12}  x  9}»  pp.  52.  lllruirationM,  FresenUd  hy  the  tieere(ary  of  tha 
SiadihihluSiek,  Zurich, 

Torkey.  — 

Triide  of  ConstaDtinople,  Scutari,  and  Dnraxzo.  Foreign  Office,  Annaal  No,  2196, 
1898.     8i2o  10  X  C^,  pp.  40.     Price  2Jd. 

Tnrkej.  BeTel. 

1  GommeroL  della  Mncedtmia  coll'  Italia.     E^ipporto  del  nob.  env.  V,  Th*ion  di 
Revel*     (Bolleitino  del  MinUtero  degli  Affari  Eflteri.    OUobrc,  1898.)    Roioa,  1898. 
Size  9  X  6|,  pp,  40. 
Tnrkej— Macedonia.  Die  Naiur  47  (IBm) :  481-494.  Strnck- 

Di©  maeedoDiache  Kbetic.     Von  Ad.  Struck. 
UniCid  Eing^dom — Gaietteer.  CaasalL 

CftSBeH'B  Gazettot^r  of  Great  Britain  and  Ireland,     A  Complete  Topogra.pbic*l 
Dictionary  of  tlit?  United  Kingdom.     With  numernns  llliistratmna  find  8ixry  Map«, 
[Vol.   ¥1.]      Boraersham— Zoze   Point.      London:    Gaaaell    Jk    Co,,     1898.      bSb 
iO|  X  7 J,  pp.  vi.  and  472.    PreMfUed  btf  l/ws  FMitherM, 
Tliis  important  Gazetteer  ifl  now  completed  in  nix  handsome  volnmett.     The  articlea 
are  well  proportioned  and  oonveoiently  arranged  for  eaey  referenco,  wliile  oouaiderable 
tkill  is  sbown  in  the  seloction  of  illuHtrationa.    One  drawback  i»  that  the  work  is 
anonymona;   Deithcr  editor  nor  #^oTitribotcir  is  acknf^wleflgcil,   imd  rgferenc^a  to  the 
aouroes  of  information,  whicb  would  roueh  asBist  the  attitlent,  are  not  given.     Still,  for 
ordinary  purposes  of  reference^  tbe  work  appears  folly  satisfactory, 

United  Kingdom — North  Walei.  Baddeley  and  Ward, 

Thorough  Guide  Series.  North  Wales  (Part  1.)  Chester,  Rbvl,  Llandudno, 
Bangor,  Llunrwat,  Bettws-y-Ck>ed,  Caroarvon,  Llanbeiif,  Bedd/^elert,  Ffeattatodr' 
and  Cricctoth  Secti^ma.  By  M,  J,  B.  Baddoley,  b.a.,  and  0.  S.  Wanl,  m.a,  Sixtoen 
Mapfl  and  Plans  and  Three  PanorumriB,  By  Bartholomew.  Sixtb  Edition— Re viaod, 
London  :  Dnlnii  it  Co.,  1S99.  8iao  6|  X  4  J,  pp.  sriv.  and  238,  Price  3#.  ~ 
hy  the  Puhlishers. 

ASIA. 

Afghaniitan.  Rrr,  Scientijique  11  (1899)  r  529-532. 

Vera  lea  Indee.     Par  31.  J.  Wiunieki. 

DiiiciiBges  the  political  position  of  Afghanistan  ae  a  bufTer-at^ite. 
Central  Asia, 

Z 11  r  Flora  von  Centralasien.     Von  Prof.  Dr.  J.  Palaeky.     (Sepiirat-Abdmck  ana ' 

der  **0e8terr.  Iiotun,  Zftitschrift,"  Jabrgang  1897.  Nr.   10   n.  11,)      Size  y  x  6, 

pp.  12. 


WinniokL 


Palaeky. 
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CayloiL  Leclercq. 

Lefi  temples  fioytefrnini  ^e  CejIaD,  Pur  Jnles  Leclercq.  Lecture  faiti^  dana  ]» 
aeanoe  publiqiie  do  la  Claaeo  dca  leltres  de  TArRderaie  royale  de  Belgiquo^  le  11 
mai  1898-  (Extrait  des  Bull  de  I'Ai'&d  rov.  de  Belgique,  3'  sdr..  t.  xrxv.,  No,  5, 
pp.  729-738,  1898.)     Bke  9  X  6*     Frefented  bjj  the  Author. 

Chia*.  MouveTnent  G.  10  (1890):  186-187.  

L'empmnt  chinoifl  et  le  chemiti  de  fer  de  Peking  ik  Hankow,     With  Map. 

China.  0.  Ed.  S.G.  Farii  (1808) :  349-35L  — 

Mkaion  ly^oaiuibe  d*expIoratioii  cotQmcrciale  en  Chine.     With  Profilet. 

China.  €.  Md.  S.G.  Fari»  (1899)  t  33-37,  Bonin. 

Empire  chmoi^.     MiMion  Bon  in.     iri(^  Map  and  llluttraiiom. 
China.  Donglai. 

China.     By  Prof,  Bobert  K.  Dougka.     London:  T.  Fisher  Unwin,  1899.     Bize 

8  X  5f ,  pp.  XX.  and  i56«      With  Map  and  lUustrationt.     Price  5«.     FrcMented  by  the 

Publisher. 
Learinff  the  ancient  history  of  China  for  ane>tber  volnmp.  Prof.  Douglas  has  out- 
lined the  chief  events  since  the  time  of  Marco  PoK  thus  p:ivitjg  a  concise  review  of  the 
tendency  of  Cbinese  policy  and  empire  dovfn  to  the  preaeul  day. 

China.  Ann.  G,  8  (1899):  172-175.  Havret. 

L-ea  trafaux  g^g^phiqnee  dea  J^nitea  en  Chine.    Par  le  P.  H.  Havret. 
China.  Church  Miuionary  IntcUigencer  50  (1809) :  89-97.  B«ll. 

lulam  in  Ohlna.     By  the  Rev.  E,  Sell, 
(in  the  distribution  of  Mahommedans  in  China. 
China^LighthouftOi.     Quegiiom  IMpL  et  Cohn.  6  (1899):  458-464.  fauvftl. 

Lei  Pbarea  de  la  Chine.     Par  A.  A.  Fanvel. 
The  author  deacribea  one  of  the  ori^ioul  Chinese  Hghihousea  illuminated  by  a  ruah- 
light  in   a   paper   lantern,  and    then   given  an  account  of  the  splendid  lights  now 
eatjiblisihed  by  the  Imperial  CnsitomB. 

Olivia — Ifingpo.  Playfair. 

Trade  of  Niiigpo  for  the  year  1898.  ForeigD  Office,  Annual  No.  221,^,  1899.  Sixe 
10  X  f;|>  pp.  lU,     Fric»  Id, 

Chinaie  Impire,  B.S.  O.  Pari$  19  (1898) :  389-403.  lonlii. 

Note  sur  le9  r^snltata  geogmpliiques  de  hi  misaioo  atcomplie  an  Tibet  et  en 
Mongolie  en  1895-1896.    Pur  Charles  Eudct*  Bnuin.     With  Map^, 

Chine  so  Empire— Eaatem  Turkestan.  Ymbhrf^ 

OBster.  Momitf.  Orieni  25  (1899):  13-14. 
Etbnographisches  aus  Oatturkestan.     Von  H.  Vambery. 
lastem  Asia.  Ann.  Bf/drogrnphiv  27  (1899)  :  97-90, 

A  us  dea  Eeiseberichten  Seiner  Majeetat  Schiffe.     With  Plate, 
Observations  oo  various  harbours  in  the  Philippine  Islands,  and  a  series  of  aonndingB 
off  the  mouth  of  the  Yanj^-tse-kiang  printed  on  transparent  paper,  so  that  it  can  be  laid 
over  the  Britiah  Admiralty  Chart  of  the  diatriot. 

French  Indo-Chiaa.  B,S,0.  EoehffoH  20  (18U8) :  26t>-'277.  Lhomma. 

De  Phu-Long-Thnong  ^  Lang-Son.  Le  chemin  de  fer  et  le  Song-Thuong.  Par  le 
Capita  ine  l^homme.      With  Map, 

breach  lado-CMna.  ^^i;.  Mariiima  140  (1899) :  474-507.  X«nie. 

Exploration  en  Annam  et  nu  Laos,     Par  M.  E.  Mercie.     With  Maps. 
Report  of  a  journey  from  Hu^  aoroa^  Atmam  to  Ke'marat  on  the  Mekong,  with 
detaUed  itineraries  and  routo-mape. 
Historical.  DeulBchc  Q.  Bimtet  m  <1899)  :  33-37.  Meldan. 

Bemerkungen  zom  **  Indlachco  Seeapiegel  Mohit,'*     Von  Dn  Meldau. 
Kiitorical— 0astaldL  y^er  19  (1899):  33-43,  Hordenikiaid. 

Om  det  intlytande  Marco  Polos  re»eberattels«j  ntofvat  pa  Gastaldia  kartor  ofver 

Aaien,     Af  A,  E.  Nordenakiold. 
On  the  influence  exerted  by  the  records  of  Jlarco  PoloV  tniTela  on  the  maps  of 
Asia  drawn  by  Gaataldi  in  the  sixteenth  cculnry. 
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A  Hatiilbook  fof  TraYtUefB  In  India,  Burmn,  and  OejIoQ,  including-  the  ProTiDc^es 

af  Botii^U  Bombay,  and  ^I^riis,  the  PuojAb,  Norlh*We»t  Prof  ince»,  Rcijpiitmti&, 
Centml  Pronnc«a,  Bfysom,  etc.:  the  Natii-e  States,  ABsam,  und  CaAhmere.      Third 
Edition.   With  SeventT-four  Mfipi  and  Flans.   Li>Ddi>n  ■  John  Marri»y,  1898.    B^ 
7x5,  pp.  xc.  aiid  484f    Fricf  20i,     PrttetUed  by  (/«*  F«6rM!*fr. 
Thifi  ha  ad  book  aervee  oi  more  tban  a  guiile^iook  to  India.    The  Dumber  of  ireD* 
Bfileeted  and  clearly- prfMliioed  mapa^  and  tbe  Gffbrt  which  had  bei^n  mode  to  airiTS  at  a 
semceable  and  iutelligibl©  spelling  of  pltice-naiaes^  giTcs  it  a  apcciul  vekltio  to  the 
geographicat  studenL 

India^Filot*  Tajlor 

The  Went  Coast  of  IlLndustan  Pilot,  including  tbe  Gulf  of  Man^r.  the  Maldifc, 
aud  Lflc«*divti  ielaudi.  Origins IJy  compiled  by  Commander  A,  D.  Ta-ylor,  late 
Indian  Kftvj,  Fourth  Edition.  London:  J.  D.  Potter,  189S,  6i^  Bf>c  G,  pp^ 
xiii,  and  'AlB.    Index  Chart.    Price  4f*    Fre9enUd  by  i^te  Ht^rographer^  Adminh§. 

Imdla— Punjab. 

Gazette*^/  of  the  Dem  Gbasfii  Kban  Dlitriet  Eeviied  Edition.  18S3-S4.  Compilid 
and  pnbliflhad  by  Authority  of  the  Punjab  Goyernment,  Lahore,  180S.  Siaa 
10  X  7.  pp.  sii.,  l*H.  and  Ivi.     Map  and  Flam.     Presented  h^f  the  India  OJice. 

India  and  China.  Bijd.  Taal*,  Land-  en  Volkenk.  Ned^-Indti  B  (1809)  :  87-95.         Tng«L 
QegevcnB  betreffende  een©  ban  del  erer  bin  ding  tusscben  Indie  en  Cbina  over  Tibet 
gedurende  de  oudht-id.     Door  Dr,  J.  Ph.  Vo^l, 
On  the  eiistenee  of  commerciaJ  rtdatiotis  between  India  and  China  by  way  of 

Tibet  in  ancient  times. 

Indo-GMna.  ,  FaFia. 

MlsBion  Pa  vie  Indo-Cbme,  1879-95,  Ktudcfl  dii^erses.  II.  Eedierches  but 
VHijtoire  dti  Cambodge,  du  Laos  et  du  Siam.  Par  Anguate  Pa  vie.  Con  tenant  la 
tmnscription  ct  la  traduction  des  InacriptionB.  Par  M.  Scbmitt.  Pojifl ;  E, 
Leroiii.  1898.     Size  ll|  x  9,  pp.  iln.  and  4i>0.     Map  and  IllufitTation§. 

Indo-GMna.  QaedionM  Dipl  si  Colon  6  (1@9^):  4-0.  Fenn. 

Lea  CbemiuB  do  fer  de  riado-Cbine.    Paf  H,  Penea. 
lapaa— Hiitori^aL  M.  Drat^fch.  Ge$.  Natur-  u.  VGlkerk  Oataifiem  7  (1898) :  l-,'>2.  RIeaa 

Die  L'rsa^^ben  d©r  Vertreibuiig  der  Portogi^sicn  aus  Japan  (1614^1039).     "Von  Dt, 

Ludwig  Kiess. 

Malay  Arohipelago-^Bomeo.  HieuwealnilA. 

Tijds,  Induche  Taal-,  Land-  en  Volkenk.  40  (1898) :  508-541. 
La  r^cente  exp^tion  soientifique  dans  Tile  de  Bome'o,  conference  du  Dr.  A.  W. 
Nieuwenhuis. 
This  journey  is  noticed  in  the  Journal^  p.  532. 

Malay  Archipelago— Historical.  Van  der  Xconpi 

Bijd,  Taal;  Land-  en  Volhenk.  ^cd.-Jndic  6  (1899):  1-58. 
Raffles*  bezetting  van  de  Lampongs  in  1818.    Door  P.  H.  van  der  Kemp. 

Malay  Archipelago—Java.  Bosboom. 

Tijds.  Indische  TaaU,  Land- en  Volkenk.  40  (1898)  :  542-570. 
Oude  woningen  in  de  stad  Batavia.     Door  H.  D.  H.  Bosboom.     With  PlaUt. 

Malay  Archipelago— Fhilippinei.  Coronma. 

Obserratorio  de  Manila.    La  Erupcidn  del  Yole^n  Mayon  en  los  dias  25  y  26  de 

Junio  de  1897.    Por  el  P.  Jose  Coronas  S.  J.  Manila,  1898.     Size  12 J  x  9,  pp.  58. 

Maps  and  Plates. 
On  the  eruption  of  the  volcano  of  Mayon  in  June,  1897,  with  coloured  illuatrationa 
and  maps. 
Persia— Trade  Boutei.  J.S.  Arts  47  (1899) :  341-359.  Hots. 

Persian  Trade  Routes.     By  A.  Hotz.     With  Map. 

Philippine  Islands.  Ann.  Hydrographiques  (1898) :   48-56.  OreiMt. 

Signes  pr^curseurs  des  cyclones  dans  I'archipel  dcs  Philippines.    Par  M.  Victor 
Grenet. 
On  the  forecasting  of  cyclones  in  the  Philippines. 

Bnssia— Cancasui.  - 

Beobachtungen   dcs   Tiflisser    Physikalischen    Observatoriums    im   Jahre    1896. 
Titiis,  1898.     Size  13J  x  10,  pp.  xxxii.  and  196. 
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Ettssia— Tmns- Oanc  Mill. 

AgricuUiire  in  the  Trans-CaucRflus  for  tbe   Year  1898. 

No.  2198.  1890.     Size  10  x  6^  pp-  U.     Prke  lii. 
Siberian  Bailway,  J,R.  United  Sermcs  L  43  {IB99) :   61-436. 


Foreign  OiBoe,  Annual 


Beroiford, 


Tlie  Trans-Siberi&n  Bail  way.     By  Lieut.-Cclonel  C.  E.  dc  la  Poer  Bereaford. 
On  the  prt'senl  position  of  the  great  railway. 

Str&its  BattiemaiLti. 

BtraiU  SettlemaDts.     Beporta  on  the  Federated  Malay  States  for  1807.     Loufkii : 
Eyre  St  Spottiswoode,  1898.     Size  13^  x  8j.  pp.  76.    Frim  S^d. 


AFBIC&. 

B,8M.  Parii  19  (1898)  :  404-431. 

Nil    Blanc.      Far  G.   de  Bondiampe. 


Bonchamp*. 
Map  and 

Sohanolc. 
Vuti  Dr. 


Abytiiaia* 

Hue    DQiBdiaD    vera    le    Nil    Blanc.      Far  G.   de  Bondiampe.      With 
lUuitrations, 

AMoa— Exploration.  G.Z.  4  (1898) :  388-397,  574-588.  043-653,  694-710. 
Die  Afrikarorsclmiigr  seit  dem  Jahre  1884  und  ihr  gegeDwartiger  Staod. 
Adolf  Sclienck.     I.  Die  deuts^slieii  Kolouiea. 

AMoa— HiitoricaL  Axarara. 

The  OhroxLicle  of  the  Diaoovery  and  Conqiiefit  of  Guinea.  Written  by  (;oinoi 
de  Azarara ;  now  first  done  into  Engliah  by  Oliarlos  Kaymond  Btazley  and  Edgar 
Prestage,  Vol.  iL  (Chapters  xli.-xcvii.).  With  an  iDtroduotion  on  the  Early 
History  of  African  Eiploratiou,  Cartography,  etc.  Lc^ndon  :  Priuted  for  the 
Hakhiyt  Society,  1899.  Size  9x6,  pp.  d.  and  129-UG2.  PiateB.  Fretentedby 
the  Hakluyi  Society, 
The  first  vol u mo  of  this  tmnslation  waa  published  by  the  Hoktuyt  Society  in  1896, 

and  tbe  work  is  now  completed 

AfrlM— ForttL-Eaatem.    M»»,  CaiJwlique9  Zl  {IS99) :  179-180.  Voillot* 

Carte  de$  Missiotifl  Cutholiquta  du  Nord-Est  Africaiu  et  du  Soudan  Egyptien. 
Par  M.  Paul  Vuillot.     WUh  Map, 

Africa— Bail  way  8.  Ilev.  Scient  if  que  11  (IS'JQ)  :    321-335,  0ro»claude. 

Let  uoyYeaui  cbemina  de  fer  africains.     Par  M.  Elionnu  Grosclaude.      With  Map, 
Algeria.  Ann.  Q.  8(1899):  141-159.  lUyao. 

Le  pays  des  MesQenchas  h  TEst  de&  monts  Aur^  (Algerie).    Par  M.  J.  Blayae. 

With  Map$. 
AlgerU.  ToiirtfiiifoMdtf  6  (1899):   97-120.  Huguet  and  Piltier. 

LeSuddela  Province  d' Alger  (El  Oolea  et  lea  Trois  Forts.)     Par  MM.  le  Dr. 

Iluguot  et  lo  Lieut.  Peltier.      With  ItluiiratioHt. 
Algeria  and  Tunis,  Leroy-Beanliei. 

L^Al^mL' et  la  Tiinisie.     Par  Paul  Ltroy-Bt^aulieu.     DeuxiJaue  Edition.     Paris: 

(Tuiliftumin  et  Cie.^  1897.     Size  9  x  6»  pp.  xiv.  and  t*20.     Price  9franei, 
British  Oentral  Africa— Fostal  fluida. 

Briiissh  Centtftl  Africa  Postal  Guidt;.     No,    1.     1st  January.  1899.     Printed  and 

Publihhed   at   tiie   Blantyre  Miasion  I'leaa.     Size   8  X  5|,  pp.  GH,     Prettnted  by 

Alfrtd  Sharpt^  E$q.^  C,B. 

British  East  Africa.  Hardinge, 

Africa.     No,  3  (1899).     Report  by   Sir  A.   Hartiinge  on  tbe  British   East  Africa 
Protectorate  for  tbe  Year  1897-98.    London :  Eyre  <&  Spottiswoode,  li599.    Size 
13|  X  8|,  pp^  30,     Price  Sjd. 
Tbifl  Heport  is  summarized  on  p.  659. 

Capo  Colony.  PX  Cimt  Engimers  135  (1899):  178^183.  Stewart. 


Trial  Survey  for  a  Railway  over  the  Outeniqua  Mountains,  Cape  Colony. 
Stewart, 


By  C.  E. 


Congo  Biitricts.  Maumment  G.  16  (1S99) :  211-215.  Fnttkamfir. 

Le  Voyage  de  M.  Puttkamer,  gouverneur  ilu  Kamemn,  au  Stanley  Pool  et  dana  la 

l:?iinga. 
Congo  BaOway.  PJ.  Civil  Enginten  135  (1899):   184-197.  Troust. 

I'ite  Congo  Railway.     By  Leon  Trouet.     With  Map. 
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mod*. 


Kftnzif. 


Sibree  Md  PklsA. 


Congo  SUtd.  Jlfottt^emenf  (7.  16  (1891»):  145-148* 

L'ftcc<:>rd  Aiiglc<Fraii9ai£  el  TEtat  du  Congo.     WUh  Map, 
Congo  Bute,  Mouvemeni  &.W  (1899):  61-04. 

L'exp^dition  Glorie  de  Riba-Eibft  au  lao  Eivu.     With  Map. 
Congo  8Ute.  Oett«r.  MonaU,  OrUnt.  26  (1899):  14-16. 

I>as  Congogebiet  Tom  irirthficbaftlioheTi  Statidpankte.     Vod  E.  7>  Haari^. 
A  sketch  of  the  resources  of  the  Oongo  State  a  propo$  of  the  openings  of  the  Congo 
railway, 
Congo  State.  B.8M.  Betge  O.  93  (1899) :  8-33.  Terhaegcn. 

ImpresBioiiB  Oongolai^es.     Par  Pierre  VerhaegeD. 

The  Impreaaiona  were  derived  during  a  visit  at  tbe  time  of  the  openiji^  of  Ihe  Congci 
railway. 
Oongo  State*  Mmitemcnt  G.  16  (1899):  73-77.  CWautortO 

La  r^' volte  de^i  Batetela,     With  Map, 

Bast  Africa.  Wiekenbnig. 

Wanderongen  in  Ost-Afrika,     Von  Edoard  Grafpn  Wickenborg.     Wien  :  Oerold 
Jt  Cie.,  1899,     Siie  lOJ  x  7^,  pp,  xx.  and  440,     FoTtraiU  Mapi,  and  Jlluairatiaw, 
Ftt^tenled  btf  the  Author. 
Count  Wiekenbnrg  in  1897-9B  made  a  sporting  torn  in  Somaliland^  going  inland 

from  Zeila  and  from  Berbora,  and  inally  from  a  point  on  the  Motobasa  ndliraj  he 

followed  up  the  Tsavo  river  to  the  northern  slopes  of  Kiliioanjaro. 

lEadagasoar — loonomlo  Plants.     Antananarivo  Annual  6  (18^8):  218-223. 

Notea  on  the  EcoDOtnie  Flaiile  of  Madagascar*     By  Eev.  R.  Baron. 
Madagascar— Hiitorical     Antananarico  Annual  6  (1898)  :  241-244. 
Early  Notices  of  Madag:iiaear  from  tbo  Old  Vovftgers,  Part  yii. 
An  acofnimt  of  tlio  visit  to  Madagascar  ofH.M.S.  K^  in  1754. 
Madagascar — Flace-Hames. 

Antananarivo  Annual  6  (1898)  :  152-166, 
Malagasy  Place-Names  :  Fart  u.  (conclueion). 

Madeira  and  Canary  Islands.  Brown. 

Madeira  and  the  CiiQary  islands.  A  Practical  and  Complete  Guide  for  the  use  of 
ItiT&lidii  and  Teunsts,  with  Sixteen  Coloured  Maps  and  Plans  and  numeroiu 
Sectional  and  ether  Diagrams.  By  A.  Samler  Brown.  Fifth  and  Re?iaed  £diiioti« 
Londmi :  Low  ^&  Co ,  1898,  Sii&e  7^  X  5.  pp,  xviii,  and  346.  Pries  2f.  6d. 
FreunUd  hif  the  FuhUnher§. 
This  edition   is  improved  by  the   addition  of  seotioos  on  the  eirculAtion  of  the 

ntmoaphere   in  the   trade-wind  zone,  and  on  the  geology  of  the  islaaiJs,     The  more 

practical  inlormation  h  brought  up  to  date. 

Marooeo.  Quesiiom  I>ipl  U  Colon,  5  (1898)  :  385-393.  Stieim«. 

Lu  Frauce  et  le  Statu  quo  Marocain.     Par  E.  Ettenne. 
Marocco.  ForinigUltf  ^er,  65  (1899) :  381-389.  Spilabiuy, 

The  "Tourmaline'*   Expedition  and  the   opening  of  the   Sui.     By  Major   A. 

Gybbon  SpilBbury. 

Kiger  Coast  Broteot orate.  

Africa.     No.  2,  1899.    Annual  Report  on  the  Niger  Coast  Protectorate  for  the 

year  1897-98.     London :   Eyre   k  Spottiswoode,    1899.     Size  13|jX  8),   pn.   26. 

Price  3d. 
irig«rU— Borg:n.  BlaekvBOod^n  Mag.  165  (189[>)  :  605-620. 

An  unwritten  chapter  of  history.    The  Struggle  for  Borgu. 
Saliara.  R^v.  Fran^i^  24  (1899)  :  210-214, 

Sahara;  La  mareho  de  ta  mission  FOureau*Lamy. — IL 
This  ifl  noticed  in  the  Jonrt\al,  p.  533. 
Sahara.  Rev.  Scientifique  11  (1899)  :  269-275. 

Lea  resflources  nuui^res  du  Sahara,     Pur  M.  A.  Souleyre. 
Bomth  Africa.  Natural  Science  14  (1899)  :  199-202. 

The  Great  Glacial  Moraine  of  Fertiiian  Age  in  Booth  Africa. 

Jones,  F.KS.     With  Sketch' Map, 


With  Map. 

Foureau  and  Zmmj, 

Soniajra. 

Jo&oo. 
By  Prof.  T.  Eu(>ert 
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South  Afriea,  Verli,  Gei,  JSrdh  Berlin  »5  (1898) :  513-517.  Fassarg e. 

Her?  Dr.  B.  rft&aarge  liber  aeine  Roiseu  iu  Sud-Afrikft. 
Thy  is  referred  to  on  p.  66 L 
Tu&iiU.  Rev,  a  44<im>9)  :  122-1  S3.  YaiieL 

L©  chetnin  de  fer  do  Biaerte  au  Kef  et  t.  U  vallee  du  Sftirftih.    Par  Eaaeb©  Vegael. 
M.  Yu&el  BtioDgljurges  the  coDstruction  of  a  railway  frum  Biz^rtu  to  conQOOt  with 
the  Aigeriau  milwAy  flyBtem  for  alrtitegic  purpoflus,  and  in  order  to  atrve  as  an  outlet 
for  the  Talnable  depoaita  of  phoapbittes  which  occur  in  the  interior. 
ITganda,  

Africi^     No.  1  (1899).     Pupera  relaling  to  Recent  Eventa  in  the  Uganda  Protee- 

toraie,    Loq^Iod  :  Ejre  &  Bpottmwoode,  1899.    Bize  13^  x  Sff  pp.  52.     Frive  ^d, 
Fgand*.  Globut  74  (1898) :  389-392.  Fortter. 

Die  ZuBtinde  in  Uganda,  1897-98.     Yon  Brlx  Forater.     With  lUuMtraiiota, 
Notes  on  reoent  oconrranoei  in  Uganda.     The  illuatrntiona  include  a  facsimile 
letter  of  King  MwftDga^s. 

HOETH   AMERICA. 
United  SUteB-^Arizona.  F«wkoB. 

Preliminary  Account  of  an  EipeditioD  to  the  Ptioblo  Huine  near  WinBlow,  Arizoua, 

in  I«96.    By  J.  Walter  Fewkes. — Annual  Keport  of  the  Smith  son  iaii  InBtitute, 

1896,  pp.  517-539-    FhUt.     Waehiugton,  1898, 

An  original  paper  deBCribing  the  work  of  an  expedition  sent  out  by  the  Bnreau  of 
American  Biology  in  1896. 
United  Btates^Califomia.       /.  Geology  6  (1898)  :  776-786.  Bmith. 

Geographic  Helations  of  the  Triaa  of  California.     By  James  Perrin  Smith. 
United  8tat»B— Conniftotiont.  Davii. 

Department  of  the  Interior — U.S.  Geological  Survey.     The  Triasaic  Formation  of 

ConB*?ctiout,     By  William  M.  Davia.    Extract  from  the  Eighteenth  Auimal  Report 

of  the  Snrvey,  1896-97.    Part  ii. — Papers  chiefly  of  a  theorelic  nature,    Witahington, 

1898.     Size  12  x  8,  pp.  192.     Map,  SeeU'ont^  and  lUwtirations, 
A  richly  illiiBtmted  memoir  oo  the  Triaasic  formation  of  Conn^ticnt,    with   a 
geological  map  and  sections. 
United  State*— Maryland.  

Maryland  Geological  SurTey.  Yolume  Two.    Baltimore  :  the  Johna  Hopkins  Press, 

1898.    Size  lOj  x  H,  pp,  51U.    Afapi  and  FLaiu,     Fre^erUed  btf  the  Matjfland 

GeUoQical  jSVrcey, 

Thia  report  deals  with  the  general  work  of  the  Maryland  Geological  Survey,  with 
the  Building  8tonea  of  the  State,  and  in  a  special  wny  with  the  Cjirtography  ot  Mary- 
land, exisiingaud  in  progreaa,  by  Mr.  Henry  Gaunet  and  Mr.  Edward  B.  Mathews,  a 
note  on  which  appears  in  the  Journal^  p.  537. 
United  fitatee — MisaiBBippi  Ei¥er,      J.  Qedogtf  1  {lS99}i  1-22,  LfiYerett. 

The  Lower  Rapida  of  the  Missiflsippi  River.    By  J*rank  Liiverett.    With  Sketch-Map, 
United  iUtea— Hew  Kazico.  Globm  75  (1899) :   155-159.  Hodge, 

Die  ErfoTBchung  der  verzanberttn  Mesa  (La  Mesa  encantada)  durch  F,  W.  Hodge. 

With  IUu9t rations. 
United  States— Hew  York.      X  Geology  6  (1898)  :  771-775.  GUhert. 

Bowlder-Pavement  at  Wilson,  N.Y.     By  Ct.  K.  trilbert. 
United  Btatee— Teacai.  Kngent. 

Trade  of  Texas  for  the  year  1898,     Foreign  Office.  Annual  No,  2210,  1899.     Size 

10  X  6,  pp.  40.     Price  2Jd, 
Uiiitad  State B— Wheat.  AtMnton, 

The  Wheat*G rowing    Capacity  of   the    United    States.     By  Edward    Atkinson. 

Reprinti!d  from  Appleton'a  Foptilar  i^ciettM   Monthly  for  Decemher,  1S98.    Size 

9 J  X  6 J.  pp.  18.     FretenUd  hy  the  Author, 
A  criliciara  of  Sir  William  Crookes'  address  on  the  wheat-supply  of  the  world, 
pointing  out  tliat  the  reaourceB  of  the  United  States  are  much  larger  than  baa  been 
Blip  posed. 
United  Statoe— WiacoiiBin.        /.  Geoloffy  7  (1899) :  79-^2.  S^uier, 

Studies  in  the  Driftleas  Region  of  Wisconsin.     By  G.  H.  Sqnier. 
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Tmde  of  tl^  AigMti>e  Mjipwiilit  fag  ilw  Tea^  !»«.     Fanifm  CWeft,  AmMomX  ^Sm. 

e^egiuMi«CeMi»<telttl«aiteAfii9tiM)UFt)lftdt  liSS. 
Toiiu»  UL  CsMOi  niM|iwii>liiifM      gwiii'ii  A^niA. 

Amattu  ■■i«imi  Ml  iaii& 

««m^  of  the  Pm«idiB^  of  lift  AisatiM  u4  CkOiaa  £cp«l»j 
I>em&rcmticiiL  cf  tli«  BmilMj-Mae  fcitwcicp  the  AipAtiiig  F 
Bu«ti09  AJjea,  |gs&    Siie1#|3c7i,fp.4a     fWeraW  %  J^. 

Atr entiae  lep«itt«  sai  CkHa. 
TrriQiUtiaB  of  the  Bomduy  AgfeeMCBtem  lat«»  betweMi  Hm  j 
and  Chili    Bj  Dr    Emilid  LuAicm.     Bwxoe  Aum,  ISaSL    Ste  11  K  Tf,  pp.  6iu 

A  rgantii*  lipiMJi  wmM  <M>>  I^Msm 

BooDduy  A|ey<jeiM»ii  i«  Fo(i«e  betv««ii  the  Af^eatme  Eefntblie  woid  Chili  Bf 
Dr.  EiitUio  tfUftftnm,  Bumai  Airfv,  19ML  @M  10|  X  Ti,  ^  xlrl  sad  113. 
^Vop*.    Ftttmktd  h^QfUmdQ.  E,  CkmrdL 

MtmMiL  E^lm.  JUM.  U  (llii) :  177-tll.  ^^^ 

I^  Bepolilihaiiiepiie  BriuiliA   Iii  Tra^mgaihcil  uad  Gcg^vut.     3l« 
fleofliieii  etttlifliCTi   Quelle   und  eof  Gnnd  ea^eser  Amm^bmuam^ 
Cisitett.     Ln|a%:   F.  Hirt  k  B^t^  189a    gue  9|  X  61,  pp.  i3& 
JlTMlrafiba*.     PWbr  12  Mrii. 
Tbu  vtvk  u  lATgeljameecnad  wilh  the  eocDomie  fcocnplif  o^  Erttnl,miMl  ooataiaf 
teoenl  ilatijiiefi. 

Tbe  lAtar-OcHLaic  CmmX.    Bj  Ci|iteia  Owa  B.  Lerita.     ITKi  Mfu 
Oa  ibe  Cl»fVjFt]-Bci]«r<ef  treat  r  mhI  the  pw»oi»t  piititica3  poAtlan  m  regarde  «  caumi 
between  ihe  Atlantic  and  Paci^. 

Ctmtnl  A]Beriea--euua  Sontat.  Hmt. 

Istbrnm  of  Panama.  Xicaragna,  Canal  Boatee.  etc.    Compiled  by  Thomas  Wright 
Hunt,  1898.    Size  12  x  9,  pp.  98.     Map$,     Presented  by  the  Author. 
Soggestions  for  a  canal  acroes  the  Isthmna  of  Darien  from  Caledonia  bay  on  the 
Atlantic  side  to  the  Gulf  of  San  Miguel  on  the  Pacific,  with  notes  on  other  projecta. 

Cuba.  dmxfc. 

Commercial  Cuba.  A  Book  for  Basineas  Men.  By  William  J.  Clark.  With  an 
Introduction  by  £.  Sherman  Gould.  London :  Chapman  &  Hali  1899.  Size  9) 
^  ^«  PP-  x^"'  <^od  ^1^-     Mapty  PlanSy  and  Illustrations.     Price  14i. 

%euMdoT.  8t«ML 

Die  Vulkanberge  von  Ecuador,  geolo^ch-topographisch  Aufgenommen  nod 
Be«;hrieben.  Von  Alphons  Stubel.  Berlin  :  A.  Asher  &  Co.,  1897.  Size  13  x  10, 
pp.  XX  iL  and  556.    Map. 

Onatemala— C^pan.  B.  American  G.8.  31  (1899) :  39-50.  Oordoa. 

The  Buioed  City  of  Copan.     By  George  Byron  Gordon. 
Jamaica.  Bozburgli  and  TWd. 

The  Handbook  of  Jamaica  for  1899 :  comprising  Historical,  Statistical,  and  G^eneral 

Information  concerning  the  Island.     Compiled  .  .  .  by  T.  L.  Boxborgh  and  Joa. 

C.  Ford.    London :  E.  Stanford,  1899.    Size  8J  x  6.  pp.  viii.  and  560.    Map.   PriM 

Is.  Gd.     Presented  by  the  Publisfier. 

Mosquito  Coast  Blachxcood's  Mag.  166  (1898) :  868-883.  

A  forgotten  Puritan  Colony. 
Becalls  the  attempt  at  colonization  of  the  Mosquito  coast  between  1630  and  1641. 
Hiearagna.  Globus  75  (1899) :  201-208,  222-227.  Bi^PPSr. 

Das  nicaraguensische  Erdbeben  vom  29  April  1898  und  die  Maribios-Ynlkane. 

Von  Dr.  Karl  Sapper.     With  Map  and  lUustrations, 
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Pottl  BM.O.  Lima  1  (1898):  410-440.  Moatferrier, 

Colonisacida  del  Norte  del  Peru.    Por  el  ingenioro  A.  de  Montferrier. 

Peru,  BS, Q.  Lima  7  (189fi) :  349-405.  BftlmoiidL 

Itiocrarb  de  los  viajes  de  Eairaondi  en  el  Penf;  Lampa,  Azingaro,  HuanoaD*?, 
PutiiiB,  OruHllo,  SrtiUi  Rosa,  Sieuaui^  fbtccacope,  Cuzoo  (1865). 

Pem.  Ben^-Moreno, 

Ultimofl  diaa  oolnnialefl  en  el  Alto-Peru.  Por  Gabriel  Rene-Moreno*  Documenlofl 
Itie'ditoB,  1808  (Batiiiago  de  Chile,  1897,  pp,  cliL)  ♦  Pri  mem  Parte.  Arzobiepo 
Ntievo,  1807;  Seguoda  Partp.  E^i  Nucvo,  1808.  Santiago  de  Cliile»  1890-98, 
Size  10  X  7,  pp.  498.  Presented  by  the  Director  of  the  Biblioleca  del  ImtittUo 
NacionaU  Satitiagt)  de  Chile. 
f)D  the  itat  daya  ol:'  tbe  Sftanialt  colonies  in  Sontli  Americu, 

Porto  fiioo.  National  Q.  Mag.  10  (1890)  :  93-112.  Hill. 

Por^a  Rico.     Bj  Robert  T.  Hill.     With  llluitirationt, 
Od  tho  conflg^uration  and  gmlG^y  of  the  island. 

Santo  Bomiago.  Z.  Ge4.  Erdk,  Berlin  33  (1898) :  302-354.  Siever*. 

Fttfhar*!  Ludwig*8  ReLsen  auf  Santo  Domingo  1888-1889.     Von  Wilhelm  SicveM. 

With  Maps. 

A  note  on  thiB  paper  appears  in  the  Joumah  p.  538. 
Welt  Indiei.  Nafimml  O.  Mag.  10  (18S>0):  17-20.  G&TTlott 

Tiie  Weal  Iwlmn  Hurricane  of  September  10-11, 1898,     Bj  Prof.  E,  B.  Gnrriott. 

AtriTBAUSU  Aim  PAOUIO  laLAiniB, 

Auitrala$iA--BaUwayi.      J.IL  StaiiMtad  S.  62  (1899) :  83-124.  Hcnrell. 

Comparative   StatiBtics  of  AustmlnBian    Railwuya.      By    Price    Howell.     With 

BiagramB. 
Auitralia.  Xinetendh  Ckntury  45  (1899):  548-557.  Brauey. 

Australian  Foderatioa.     By  tlio  Bight  Hon.  Lord  Bnisaey. 
Amitralia.  mglioli. 

L*0BHn  dolla  inorle  e  le  pietre  magiobe  tra  gli  indigeni  dell'  Australia,     Nota  del 

Prof.  Enrico  H.  Giplioli.     (Eatratto  dall'  Archimo  per  V Anthwiiohgia  e  VMnologia, 

vol  xxviii.  Faac  2*"— 1898. )     Siie  10  x  01,  pp.  10. 

AuitraEa— Diiftotory.  — -- — 

Anstralia  Directory,  volume  iL  Csompriain^  th^  East  Coaal  from  Port  JaokHon  to 
i'rtpe  York,  Torresi  istrait  and  Approaches,  the  G<)ml  fioa,  and  part  of  the  Gulf  of 
rartH>ntaria.  Fifth  Edition.  Londnn  ;  J,  D.  Potter,  1898.  Hlza  9|  x  6.  pp.  x.xiv. 
mid  010.     Indix  Chart.     Presented  h^  the  Htptrutfraph^r,  Admiraliy. 

Amtraiia — Hiitorioal.  Becke  and  Jofferji 

Thu  Naval  Pioneera  of  Australia.  By  Louia  Becke  and  Walter  -TetTery.  L^^ndon : 
Juhn  Murray,  1899.  Size  8|  x  5i.  pp.  x.  and  814.  Portraiif  and  lUmtrationM. 
Price  7».  6d.     Presented  bif  the  Pubii^r. 

After  tonohing  on  the  Portuguese,  SpaniBli,  and  Dutch  voyagea  to.AuBtmlia,  the 
authors  dent  more  in  detail  with  the  voyHgea  and  discoveries  in  Auatralaeiau  watera  of 
Dam  pier  and  Cook»  und  the  doinga  of  the  navnl  conimanderfi  who  were  the  flrat 
goTernorB  of  th«  c^>nvict  ecttlemeot  at  Port  JaekBon;  the  hiatory  atopa  with  the  mutiny 
of  the  Bounty  and  the  uareer  of  Bligh  as  a  governor. 

BritlBh  Hew  Oninea.         JM,  Colonial  L  30  (1899) :  344-360,  MacGregor. 

British  Xl^w  Guinea.     By  Sir  William  MacGregor,  M.a,  k.c.m.g.,  c.b. 
Britiih  Few  Guinea.  XaoGregor, 

P,  aud  T.  Queenehmd  Br.  R.G,.S.  Attdrtdasia  13  (1899);  82-87. 

Supplement :  J?^  tbe  Discovery  of  tlie  Purari  River,  Britiah  New  Guinea  (ooiTO- 

apfmdence  from  Sir  William  MacGregor).     With  Map. 

British  Few  Gninea.         CA ran.  London  Afi>«.  ^.  (1899):  37-38.  Thompscm. 

Sa^uano,     By  Rev.  R.  Wardlaw  Thompaoq.      With  Illu»trati<m$. 
Caroline  I Blandi.  Scottish  G,  Mag.  lb  (WJ'J):  1G9-178.  Chriitian. 

Tlie  Caroline  lalanda.     By  F.  W.  Christian.     With  IHustmtionB, 
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Otrnuui  Hew  OviiiML  

Naohriohten  liber  Kaiier  Wilhelmt-Land  nnd  deo  BiBnuurbk-Azohipel.     1898. 

Berlin :  A.  A^her  &  Oo.    Siie  9|  x  6)9  pp.  82.     Map. 
Hawaii.  Tmmmj. 

Import  Trade  of  tbe  Hawaiian  lalanda  for  the  year  1897.    Foreign  Offloe,  Annual 

Na  2205, 1899.    Siae 9)  X  d),  pp.  42.    Priee2id. 
Hawaii— Lepretj.  Mmhtnt. 

M.  Dma$6L  Ge$.  Aofar- «.  VMerh  (hlanemB  7  (1898):  77-9a 

Ueber  Lepra  in  Hawaii  and  das  AnM&tiig^n-Heim  in  MolokaL     Yon  I>r.  F. 

Hkberer. 

HawaU— Peeple.  B.  AmeHean  GJB.  81  (1899) :  24-30.  Ooaa. 

Hawaiian  Ethnography.    By  Titna  Monaon  Goan. 
Xazqnanf  lilaads.     Verh.  Gtt,  ErdJcBerUm  25  (189S):  4S9^1S.        YendnBUintt. 

Herr  Karl  Ton  den  Bteinen :  BeiM  naeh  den  Ifarqueeaa-Inseln. 
A  note  on  this  paper  appears  in  the  Jtnurmal^  p.  541. 
Hanhall  Iilaadt.  Naiww.  Wooketuokrift  14  (1899) :  76-78.  

Die  Manhall-Inseln  nnd  ihie  Bewohner. 
Haw  Zealand— Botany.  Oo8:b«L 

Miu.  CathoHqmet  81  (1899) :  9,  22,  88,  46, 57,  70, 83,  94, 102, 119, 131, 141. 

Flenra  dee  Antipodes.    Far  le  B.  P.  Oognet.    Fremi^  partie.     WiiklUwirmiiomt, 

Piteaixn  Island.  

Fitoaim  Island.    Oorreepondenoe  relating  to  the  condition  of  the  Fitoaim  islandflfs. 
London :  Eyre  ft  Spottiswoode,  1899.    Siie  18}  x  8},  pp.  16.    Price  i^d. 
The  commander  of  H  JI.8.  Ba§aliMt  reports  that  the  people  of  ntoaim  ialMid  are 
rapidly  degenerating,  and  suggests  that  m  their  own  sakes  they  shonld  be  removed 
to  some  la^r  island,  or  that  effinrts  should  be  made  to  open  up  regular  oommnnieatino 
with  Tabitt    The  Cokmial  office  expresses  approval  of  the  latter  altanative. 

Qnetnsland.  Jaak. 

Queensland.  Geological  Snn;^ — ^Bulletin  Na  10.    Six  Beports  on  the  Geological 
Features  of  part  of  tbe  IMstrict  to  be  traversed  by  the  proposed  Transcontinental 
BaUway.    By  Bobert  L.  Jack.    With  two  Ifaps.    Brisbane,  1898.    Siie  8)  x  6, 
pp.  46.    Pre$enied  by  the  Author. 
The  republicatioD  with  annotations  of  reports  first  published  in  1881-82. 

Queensland,  Bands. 

Queensland.  Department  of  Mines.  Geological  Survey.  Bulletin  No.  8.  Beport 
on  the  Qold  Mines  at  the  Fanning  and  Mount  Success  (with  Map).  By  William 
H.  Bands.    Brisbane,  1898.    Size  9  x  6,  pp.  10.     FUin. 

Queensland.  J.R.  Coloniai  L  80  (1899) :  Toaer. 

Queensland's  Progress.    By  the  Hon.  Sir  Horace  Tozer,  K.aM.G. 
Samoa.  Chron.  London  Miu.  8.  (1899):  57-63.  Xarriott. 

A  Visit   to    the    Samoan    Out-Stations.     By  the  Bey.  John  Marriott      With 

lUtutration$. 

South  Australia — Meteorology.  Todd. 

Meteorological  Obeervations  made  at  the  Adelaide  Obscr^-atory,  and  other  places  in 
South  Australia  and  the  Northern  Territory,  during  the  year  1895,  under  the 
direction  of  Sir  Charles  Todd,  k.c.m.g.  Adelaide,  1898.  Size  13|  X  8|,  pp.  xiv.,  96. 
and  76.    Majfa.    Presented  by  the  Government  Astronomer^  8.  Australia. 

Victoria.  

Statistical  Begister  of  the  Colonv  of  Victoria,  etc.,  etc.,  etc.    1896.    Melbourne. 

Size  13  X  8J. 
Victoria.  P.R.S.  Victoria  11  (1898) :  5i-95.        Bennant  and  Xulder. 

The  Gkology  of  the  Lower  Leigh  Valley.    By  John  Dennant  and  J.  F.  Mulder. 

With  Plates. 

The  Leigh,  or  Yarrowoe,  is  a  tributary  of  the  Barwon,  rising  in  the  Dividing  Bange 
nnd  cutting  a  deep  gorge,  which  allows  the  geology  of  the  district  to  be  well  seen. 
Western  Australia.    Records  Oeolog.  8urv.  New  South  Wales  6  (1898)  :  1-17.     Pittman. 

Notes  on  the  Geology  and  Mineral  Deposits  of  Portions  of  Western  Australia.     By 

K  F.  Pittmann. 
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Arctic.  Ynier  Ifi  (1899)  :  1-32.  Nfttliwnt. 

Kung  Kftfli  Land*    Af  A*  G,  Natborst     WUh  Maps  and  lUuairoiiam, 
Arctic  ExplftTfttioa.  Thomaon. 

1\  and  T.  Queensland  Br,  R.G.S,  Au*tmla9ia  IS  (1899) :  13^35. 

BeTiew  of  Arctic  Eiplomtion,     By  Ciiptiim  W.  C  Thomaon. 
A  aketcb  of  early  arctic  ^ojagea,  in  which  it  m  euggesied  tb&t  tbc  Dulch  traders 
of   tbe  aiiieentb  and  Beventeenth    oetituriefi  bad  nukda  the  pusAge  from  Japan  to 
Europe  by  the  Arctic  route. 
Arotie  Sbm.  SwUith  0.  Mag.  U  (1899) :  113-126.  Bmoe. 

With  the  Tacbts  Blenoaihra  and  PrinceMe  Alice  to  tbc  Barenta  amd  Greenland 

Seas.    By  William  S.  Bruce.     With  lUutirations, 

tpitilJergtii.  C.  Sd,  8.G.  Paris  (1899):  66-78.  Bichard. 

Notes  d*excureionfl  an  Spituberg  et  aux  ties  voieitieB.  Par  Julei  Richard.  WUh 
Jllustrations. 

MATHEMATICAL  aSO@EAPHT, 

G^odciy.  

Tbe  Earth   Measured.     By  a  Member  of  the   Gbioago  Airtronomioal   Sooiety. 
Chicago,  for  prtrate  oircnlation,  189&'99.    Size  9}  X  6^,  pp.  40.     FrewnUd  bjf  iht 
Chuiago  Astronomical  Society. 
Di&cuBBefl  the  dimensiont  of  the  Earth,  with  formulia  and  tables. 

Map  Frojeotion.  Enlsr. 

Drei  Abbandlnngen  Hber  Kar  ten  projection  yon  Leonbard  Euler.  (1777.)  Heratui- 
gegeben  von  A.  Wangerin.     Leipzig:  W,  Engeitnann«  1898.     Size  8  x  5,  pp»  78. 

Map  FrojectioEu  langrange  and  Gansa. 

Ueber  Karteaprojection,  Abhandlnngen  yon  Lagrange  (1779}  uod  Gauss  (1822). 
Heranagegeben  voa  A.  Wangeriu.  Leipxig :  W.  Engelmaan,  189i.  Size  8x5, 
pp.  102. 

Fantioal  Snrreying.  HolL 

Practical  Nautjcul  SurreyinK  and  tbe  Handicraft  of  Nayigation.    By  Commander 
Thoraaa  A.  Hull.     Second  Edilioii.     London  :  J.  D.  Potter,  1898.    Siae  9i  X  6i, 
pp.  &6.     lUustraiions,     Pric^  3f.     Presented  by  the  Publisher, 
Concise  practical  notes  **  bearing  upon  tbe  important  simplicities  "  of  the  sailor's 

iMkUing. 

HaTigntion.  Jn«.  IfyeifograjjTiiV  27  (1899):  34-37.  Dlnkltge. 

E  in  Ansa  dea  Windes  auf  die  Fabrgesohwindigkeit  yon  Dampfern.     Von  L.  E. 
Dinklage. 
On  tbe  inQuenoe  of  wind  on  the  speed  of  steamers  (see  note,  p.  543). 

PhotcgrapMo  Snryeying.        C  Rd.  128  (1899):  535-538.  latuiedmt. 

Sur  lea  nuuy^Uca  l  t  importante^  apptioations  faites  an  Canada  de  la  m^tbode  du 
lever  ilea  plans  k  Taide  de  la  Fbotographie.     Note  de  M.  A.  Lausftedat. 

Eiditu  of  Tision.      Z,  Denisdi,  lu  Otterreich.  Alpenv,  29  (1898)  :  81-97.  Eftmianer. 

Die  Berecbnung  der  Sehweite.  Von  Fr.  Ramsuuer. 
On  the  ealculation  of  tbe  radins  of  vigion  from  a  given  elevation  aboTO  see^'leyel. 
The  mi'Luoir  dealti  with  tlie  calculation  of  tho  geometrieul  radius  of  vimou,  the  actual 
radius  taking  account  of  refraction,  tiiui  of  the  extreme  dialances  taking  Into  account 
the  height  of  tbe  obji^ct  looked  at,  aod  of  the  area  of  the  EartVs  surface  visible  from 
yarions  eleTations. 

Time.  J?er,  Scientifique  11  (1899)  :  337-338.  Marenie. 

L'heuro  de'cimalc  et  la  loi  yot^  par  la  Cbambru.     Fax  M,  E.  Mare  use. 

Tlma.  Rev.  Seientijtqat  11  (1899):  i02-403.  Eey-Pailhadt. 

Documents  sur  Vbeure  dddmalt^  do  la  Coavention  nationalo.     Par  M.  J,  do  Eey* 

Failljade. 
Tims.  B,&0.  Paris  19  (1898):  497-504.  Bcboelcher, 

Note  sur  Ic  m^moire  de  M.  de  Sarrauton  relatif  k  Tbiiure  dJcimale,     Far  le  Colonel 

Sohoelcher. 
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PST8I0AL  AHD  BZOIiOOIDAL  eiOeiUPHT. 
AteMphMie  Xleetrkity.  SM/ter  Vidmuk.  CMdiania  (1898»  N.  8) :  1-14.  MhUlta. 

Einige  Bemerkungen  ttber  die  SohlfiMo,  welohe  man  aiu  den  dnroh  Balloiie 
auagefflhrten  fieobaohtungen  fiber  die  Lnftelektricitiit  zielien  kann.  Von  O.  £. 
Schiots. 

Xrodmi      Bev.  Q.  48  (1898) :  427-444 ;  44  (1899) :  24-31, 96-108, 192-203.         CMzmrt. 

Lea  phtfnom^aea  d'^roaion.    Par  Jolea  Girard.     With  lUu9traiion$, 
I»94k!wm.  J.  FrankUn  1. 147  (1899) :  286-297.  Bsleh. 

Subterranean  loeDepoaits  in  America.  Bj  Edwin  Swift  Baloh.    With  JUudraiumg. 
XMBderlBg  Talleji.  Ann.  0. 8  (1899) :  170-172.  IhiTia. 

Vall^  k  m^andrea.    Par  M.  W.  M.  Daiia. 
XeftaoTology.  C.  Bd.  188  (1899):  1060-1064.  PoiiiMr^ 

Hoyennea  dee  hantenra  barom^trjanea,  en  aoleil  anstral,  anx  diffe'renta  points  dn 

demi-m€ridien  bor^l  da  Soleil.    Eoarta  dot  anx  nSvolutioos  ajnodlqne  et  tropiqne 

de  la  Lnne.    Note  de  M.  A.  Poincar^. 
On  the  relation  of  the  obangea  of  atmoapherio  preaanrea  to  the  position  of  the  aun. 

KMBtain  Waita.  Z.  JhuUeh.  u.  dtUrreith.  JJpenv.  89  (1898) :  1-26).  TtMh. 

XJeber  Hnren.    Yon  Prot  Dr.  F.  Fxech.     With  lUu$tr(Uion9. 

Mnren  are  flowa  of  mud  or  gravel  mixed  with  water,  which  do  mnoh  deatraotion  in 
the  northern  limestone  Alps  after  jHrolonged  rains. 

Oeaaii  CnnenU.  Nature  SB  (1899) :  589-541.  [Behott.] 

Drift-bottles  and  Surface  Onrrenta.    Jfop. 

Translation  of  a  paper  br  Dr.  Schott,  deaoribiDg  the  results  of  the  driil-boitle  ex- 
periments collected  by  the  Deutsche  Seewarte. 

Ooaaaie  life.  Bev,  MarUime  140  (1899) :  388-390.  Caasee. 

Les  micro-organismes  de  la  mer,  traduit  et  rtfsum^  de  I'italien.    Par  M.  Ouasee. 
Ooeanio  Lift.  SooUiih  O.  Mag.  16  (1399) :  143-145.  

The  German  Deep-Sea  Expedition.    With  Chart. 
Ooeaaography.  P.  Zoolog.  8.  (1898) :  1016-1032.  Fowlar. 

CJontributions  to  our  Knowledge  of  the  Plankton  of  the  Faeroe  Ohannel. — No.  YIL 

A.  General  Data  of  the  Stations.    B.  The  Protozoa.    G.  The  Medusio.     By  G. 

Herbert  Fowler,  b.a.,  etc.     With  Plate  and  Chart 

Oceanography.  Oeolog.  Mag.  6  (1899) :  97-105,  145-157.  Hudloston. 

On  the  Eastern  Margin  of  the  North  Atlantic  Basin.    By  Wilfrid  H.  llndleston, 
F.R.8.     With  Charts.    ALiO  separate  copy,  presented  by  the  Author. 
A  study  of  the  form  of  the  sub-ooeanic  slope  and  other  features  of  the  ocean-floor  in 

the  north-east  of  the  Atlantic. 

Oceanography.  Xurrmy. 

Exploration  of  the  Intermediate  Depths  of  the  Ocean.  (Preliminary  Report.)  By 
George  Murray,  f.r.s.  (From  the  Geographical  Journal  for  February,  1899.) 
Size  10  X  6^,  pp.  8.     Chart  and  Diagram, 

Oceanography— Valdivia.     Verh.  Gee.  Erdk.  Berlin  25  (1898)  :  517-530.  SchoU. 

Die  Deutsche  Ticfucc-Expedition.  Bericht  yon  Dr.  Gerhard  Schott  an  das  Reiebs- 
Marine-Amt  iiber  die  bialier  you  der  Expedition  ausgcfiihrten  ooeanographischen 
Forschungen. 

Oceanography — Valdiyia.  Ann,  HydrographieZt  (\%^)i  6-13.  Schott. 

Von  der  dcutscben  Tiefaee-Expedition.     Nach  dem   Bericht  des  Ozeanographen 
der  Expedition  Dr.  Gerhard  Schott  an  den  Stautssekretar  des  Reichs-Marlne- 
Amts. 
Nurratiye  of  the  oceanogniphical  work  on  the  Valdicia  from  the  departure  of  tho 

expedition  from  the  Elbe  on  AuguBt  1,  1898,  to  its  arrival  in  Kamerun  on  August  15, 

with  an  appendix  on  the  occauographical  e(iuipment. 

Physical  Geography.  /.  School  G.  2  (189S) :  386-381>.  Davis. 

Physiograpbic  Typea.     By  W.  M.  Duvid. 
Plant  Geography.  Natural  Science  14  (1899) :  109-120.  Smith. 

On  the  Study  of  Plant  Associations.    By  Robert  Smith,  b.sc. 
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Terrestrial  MagEetUm.       Ami,  Hydrogrnphie  27  (1899)  :  57-64.  Hippoldt. 

Eiti  Verfahren  zur  harmonUcUen  Analy^w  L^tdmegnetiaeher  Beobiicbliingen  oaoh 

einbeitlidioTn  Plane.     Von  A.  NippoMt,  jini. 
The  formiilufioii  of  a  pian  for  genorai  applicatinn   in  observation b  on  terrPBtrial 
m&gneti»m,  by  whicb  it  will  be  possible  to  apply  the  method  uf  liarmonie  auttlysis  to 
the  resalts  with  the  greatest  effect. 

TerreitriAl  Magnetiim.    Ttrresirial  Magnetism  ^  (l^9S)  :  171^-11^3.  Bohnster. 

Bige]ow*s  *■  Solar  &tid  Terrefftrial  Mftgnetisni/   Reviewed  by  Arthur  Sohuetcr,  F.ii.fl, 

Tdrfftstrial  Mftgnetitm.        Mfteornhg.  Z,  lb  (ISM) :  i0l-il2.  Tmbert, 

Der  ZuBaoimenhatig:  zwifichen  den  ETacheinungen  des  Erdnmgnetiamua  und  den 
elektrischt^ti  Vorg'angen  in  der  AtiiiOBphare.     Von  Dr.  Wilh.  Trabert, 

Tal  canoes.  Boiinef, 

Volcanoes,  their  Strncture  and  8ij?niScance.     By  T»  G,  Benney,  i>,sc.     Loudon : 
John  Murray.  1899,     Size  SJ  X  6,  pp.  xiv,  and  352*    lUuiimUon$.     Pri^x  Gt.     Prr- 
iei*ied  by  the  PMtsher. 
One  of  the  Progreaaive  Soienoe  Series  diacufising  the  phenomena  and  theories  of 

volcanoes  in  the  li^ht  of  the  most  recent  facts, 

ZoogtograpJiy,  Natural  Sei,  14  (1899)  :  21S-28L  Pocock. 

The  Gtiographical  Distribylion  of  the  AraiMmida  of  the  Orders  Pedipalpi  and 
SoUfngio.     By  R.  1.  Pocot-k.     With  iWrijw. 


AHTHEOPOOEOdBAPHT    AlTD    HISfOEICAL    QSOdBAPHT. 

Antliropogoography.  G.Z.  6  (1899)  :    {^5-Si. 


Bohliiter, 


Bemerkniigen  zur  Siedelungsgeographie.     Yon  Dr.  Otto  Stdiliiter. 
Anthiopolofy— Tfitemlim.   FoHnightltj  Bev.  W  (1899)  :  647-ti€5,  835-852.  Fraisr. 

The  Origin  of  Totemism,     By  J,  G.  Frazer. 
Mftoiioal.  Bhipley, 

The  NorsQ  Colon izat ton  in  America  by  the  light  of  the  Vntiran  Finds,     By  Marie 

A.  Shipley,     Lucerne:  H.  Keller's  Foreign  Printing  Office,  [1899].     Size  9  x  6, 

pp.  2(j.     Presented  by  ike  Author. 
Notes  on  the  references  to  the  northern  btahnprics  in  the  Vatican  libiaij,  in  their 
bearing  on  the  Nors-e  oebnization  of  North  America. 

BIO&RAPET. 

Borrow.  Quarterly  Bev.  UB  (1890);  472^491.  

George  Borrow  und  his  Works, 

Coello  J  <lneMda.  B.S.Q,  Madrid  40  (1898)  :  1-47.  Botella  and  otherr. 

Yelada  en  Memoria  del  Excmo.  Sr.  D.  Francisco  Coello  y  Qtiesnda.     Discnrsos  de 

loaBres.  D,  Federioo  Botella,  D.  Manuel  da  Foronda,  D.  J<jii(|uin  de  la  Llftve»  D. 

Rafael  AWarez  Sercix  y  D.  Rafatd  Torres  Campoa.     With  Portrait. 
Colnmbni.  B.SG.  Madrid  40  (1898)  :  1-43.  Biega. 

Cristobal  Colon  i  espanol? — GoDferoiiefa.     Por  D.  Celso  Garcia  de  la  Riega, 
©amier.  Bee.  G.  44  (1899)  :  161-191.  Drapeyron, 

Notice   biographiqne   nnr  Christian   Gamier  (1672-1898),      Par   L.   Drapeyion. 
With  Portrait  and  Illuttration* 

Christian  Gamier  died  at  the  age  of  tweuty-Bii*  after  having  devoted  hU  attention 
from  infancy  almost  exclusively  to  the  study  of  geography. 

Osbelin.  B.SM.  Com,  Bordeaux  22  (1899)  :  81-102.  Manes. 

A  la  me'moire  de  Jacques  Gebelin  (1848-1898).     Par  M.  J.  Man^s.     With  Portrait. 
51*  Gobelin  did  much|  by  lecturing  and  writing,  to  develop  popular  interest  in 
geography,  and  under  his  editorship  the  BuUetin  of  the  Bordeaux  Society  of  Com- 
mercial Geography  kept  a  high  place  amongst  the  publioationa  of  geographical  societie», 

Jiments  de  la  Bspada.  Bnra  and  JCartinei  y  B&«z. 

B£.G.  Madnd  40  (1898):    1-32  and  1-24. 
El  Dr.  D.  Marcos  Jimenez  do  la  Espudtij  unturaliata,  gedgrafo  e  hlatoriador.     Por 
D.  Ces^reo  Fernandez  Duro.     With  Portrait. 

El  Or*  D.  Marcos  Jime'nez  do  la  Eapada,  zo^logo  y  risjerd  natural ista.     Por  D. 
Frandsco  de  Patda  Martinez  y  Saez. 
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IKOGRAPHICAL    LITERATDRK  OF  TBI   MONTH. 
Famoui  TraTeUeri  ©f  To-day.    Lieut  Peary,  US  N.     With  Poriw^iL 

B&llaonmg*  Het.  Seimtifiqm  U  (1899):  490-49®.  l0iiqi3iet  de  Im.  Qtjm. 

Lee  ballonB-BoudeB.    Par  M,  A,  Bou(iiiet  de  la  Giye. 
m^liogrmpby.  

Cat&logo  d«  la  Biblmtes^  do  la  Sociedad  QeogH^t^  de  Lima.    Primera   Se<%tdzi, 
lB9fi,    Limft,    Siae  lOi  x  ^k*  PP-  HO.    Pr«#*»i€(f  &y  iU  Q^ographiml  Soci^j^  of 

libHograplir.  

Catalogue  de  la  Biblioih^Qe  Onentak  de  feu  M.  Charles  Scbefer.     Pftiis :   E. 

L«rotii,  1899.    Siie  11  x  Tf,  pp.  2i8. 

A  catalogue  of  the  late  3L  Bcbafer'i  important  collaotioD  of  vorka   cm  Otietiial 
■ubjectfi, 
BritUh  Empix*.  /-I?.  Co?o?iiai  J.  3D  (1S99)  ^  237-270.  Oiir«SL 

Tbo  BelatlTe  Growtli  of  the  Ckimponent  Parta  of  the  Kmpife^    By  Sir  Bobert 

Gjffeti,  K*aB,,  F.BJ, 

OolomiatifnL  National  G.  Mag.  10  (1B99):  21-26.  Aoxda. 

Oolanial  Systemfl  of  the  World.    Bj  0.  P,  Aufitm, 

I»iftributiOQ  of  Pla^«.    B£.G.  Oom.  Bordeaux  313  (1399) :  103^120.  Laaierra. 

La  ptAte  ;  etude  hiatorique  et  geog raphique.     Par  Gilbert  Lasaeira,     With  Maps. 
On  tba  hbtorj  of  the  plague  aud  iU  appearance  ia  di^Tereat  parta  of  the  world. 

Educational— Method*.    /-  School  G.  3  (1899):  12-24,  65-72,  89-100.  

The  CotirBe  in  Qoography  at  New  Hav^n,  Conn. 

laoattrmal— Method!.        J.  Siihooi  <?.  3  (1899):  1S8-145,  Blodgwtt. 

School  Text-Bookfl  in  Geography.    By  Jmaaa  H.  Blodgett. 
Edueational — Metheda.  Payae. 

Geographical  Nature  Stiidies  for  Priiuary  Wtirk  in  HQine  Geography.    By  Frank 

OwcQ  Payue»  ii.BO,     New  York  :  Amerioan  Book  Company  [1898],     SIzo  7i  x  6* 

pp.  144.    lUuMtrcUioru. 
Starting  with  the  remarkable  statement  that   **all    phenomena  within  our  ken, 
whether  they  have  to  do  with  Man  or  Nature,  may  be  classed  under  some  aspect  of  the 
many-sided  and  comprehensive  science  of  (jreography,"  this  little  elementary  sdhool- 
book  proceeds  to  outline  some  useful  lessons  on  observations  of  common  things. 

Sduoational— Methods.  /.  School  G.  3  (1899) :  130-138.  Pezry. 

Physical  Geography  in  High  Schools.    By  Joseph  H.  Perry. 

Educational— Methodi.        Riv.  G.  Italiana  6  (1899) :  18-31.  Senaini. 

Anoora  sol  materiale  scholastico  per  llnsegnamento  delta  Geografia  e  pih  speoial- 
mente  sui  Plastici  topografici  del  Prof.  Pietro  Sensini. 

Edueational— Methodi.  /.  School  G.  3  (1899) :  81-84.  White. 

Gn  the  Study  of  Geography.    By  A.  Silva  White. 

Voretts  and  Mountains.  Outtenbeig. 

Z.  Deutseh.  u.  Osterreich,  Alpenv.  29  (1899):  69-80. 
Ueber  Waldmisshandhing  in  unseren  Alpenlandern.    Yon  Adolf  yon  Guttenberg. 
With  lUuUrations. 

French  Fisheries.  Haam. 

French  Fisheries  on  the  Great  Bank  of  Newfoundland  and  off  Iceland.    Foreign 
Office,  Miscellaneous,  No.  492,  1899.    Size  10  x  6,  pp.  12.    Price  Id, 

OMigraphy.  Ann.  G.  8  (1899) :  97-109.  Be  U  BUehe. 

Le^on  d*ou?erture  du  cours  de  g^graphie.    Par  M.  P.  Vidal  de  la  Blaohe. 
The  openiog  address  of  the  course  of  geography  at  the  Faculty  of  Letters  in  Paria. 
It  touches  on  the  work  of  the  lecturer's  predecessor,  M.  BUmly,  and  on  the  recent 
progress  of  geography. 
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IbE  B«ttit«*i  Tmrali.  Hniaia. 

The  Travels  of  Ibti  Batata,  iu  Urdu.  Vol.  iL  Cantauimg  a  Description  of  bU 
Travels  in  India,  Maldives,  Ceylon,  Sumatra*  t^tam^  CbinAf  Spain,  and  Negroland. 
Tramlnted  from  the  Original  Arabic  of  Ibn  Jazzi  of  GraDada.  With  oopioua  Xotes. 
illustriitiyre  of  the  History,  Gkiogmphy,  Archieolog^ir,  Botany,  Slineralogy,  etc.,  of 
thoae  countriea.  By**  Khan  Sahib"  MauUi  Muijammad  Uusaln,  m.a.  Lahore: 
Pimjflb  Central  Piiblishini:  Houfie.  1898.  Size  10  X  G^.  Mapt,  P'^iw^i  etc.  Pre- 
sented bij  Maultii  Muhammad  Hu»ain, 

Voaey^  WeigliU,  iEd  Weas^ret.  Browne. 

Tho  MoBer,  Weights,  and  MeaBarea  of  the  chief  Commercial  Xationa  in  the  World, 
with  the  British  EquiFalentfl.  An  Abridgmeni  of  '  The  Merchaom  Haudbook  of 
Money.  Wfiglita,  and  Mpasures/  By  W-  A.  Browne,  M.A.,  ll.p.  EiKbth  Edition. 
London:  E.  Stanford,  WM  Size  7  X  4 J,  pp.  xiv.  and  200.  Friee  2*.  6d.  Fre- 
wnted  &jf  the  Author, 

XediterraneaiL  Winler  E esorts ,  B eynoIdi-Ball. 

Mediterranean  Winter  KsBortg.  A  Praetical  Handbook  to  the  principal  Health 
and  Pleasure  Resorts  on  the  Shores  of  the  Mcliterraneaii-  With  spocinl  articks 
on  the  ]>rincipal  Invalid  Stations  by  resideoi  En([?lish  Physicians.  By  Eustace  A, 
Beynolds-BalL  Vol.  i.  South  Europe.  Vt>L  ii.  North  AfricA  and  Mediterranean 
Islands.  Fourth  Edition  (rewritten  and  enlarj^ed).  London  :  Paul  «fc  Co.,  1899. 
Size  7  X  4J»  pp.  537.  Mapt  ami  Dkujramt,  Price  (eiit^h  iwL)  Ss,  6d,  PregetUed 
hjf  the  FMUhers. 
This  golde-book  has  been  rewritten  and  enlarged ;  the  division  into  two  volnmea 

niakca  the  work  more  convenient  for  most  tonriats. 

Miaiiomry  Baport,  — 

Eighty-tdghth  Annual  Be  port  of  the  American  Board  of  Oommissionera  fur  Foreign 
Missions.  Freeeiiled  at  the  Meeting  held  at  Grand  Kap ids,  Mich.,  October  4-7, 
1898.    Boston     Publiishei  by  the  Board.     Size  OJ  x  6|,  pp.  tllvu'u  160,  and  26* 

Bpaniili  Colonifli.        Deutsche  EundMehan  Q,  21  (1899):  273-27L  — 

Das  Eude  der  apanischen  Colonialmncht.     With  Map* 

Biateiman'i  Tear-Baok.  Bel  tit  and  Benwiek. 

Tlie  Statesman's  Tear-Book.    Statititical  and  Historical  Annual  of  the  States  of 
the  World  for  the  year  1899.    Edited  by  J.  Scott  Keltie,  ll  i>.,  with  the  oissifltance 
of  L  P.  A.  Renwick,  m.a,,  ll.b.     London:  Maemillan  &  Co.,   1899.     Size  7J  X  5, 
pp.  xxxii.  and  1248.     Map»,     Price  10s.  tJd.     Presented  by  ike  Puhluhert, 
The  issue  for  1899,  in  addition  to  a  very  thorough  revision,  is  provided  with  a  eerioa 
of  new  tables  of  the  finance  and  conitDerc<j  of  various  countries,  and  four  maps  illns' 
trating  affairs  of  eurrent  interest.     The  maps  represent  the  new  liraita  of  the  mainlitnd 
extension  of  Hongkong,  Newfoundland,  showing  the  fiBliing-banks  and  the  limits  of  tiie 
French  shorG;  and  two  maps  of  Africa,  one  giving  the  railwaya  which  are  in  operation 
or  in  cone  try  ct  ion,  and  the  other  showing  the  telegraph  lines. 

Statiitioa.  MnlhalL 

The  Dictionary  of  Statistics.  By  Michael  G.  Mulhalh  Fourth  Edition,  Revised 
to  November,  1898.  London  :  G.  Rontledge  &  Soaa,  1899.  Siae  lOJ  x  7J,  pp.  854. 
Priee  21** 

Travel.  *  Bxaaar. 

Round  the  World  on  a  Wheoh  being  the  Narrative  of  a  Bicycle  Bid©  of  Nrneteeji 
Thousand  Two  Hundred  and  Thirty-seven  Miles  through  Seventeen  Couu tries 
and  across  Three  Continents,  by  Jfibn  Foster  Frnjier,  S.  Edward  Lnnn,  and  F,  H. 
Lowe.     Written  bv  John  Foster  Eraser.     London:   Methiien  &  Co.,  1899.     Size 
8x5},  pp.  xd.  and  dM.     Iltuttratiom.     Price  6*.     PreBent^d  bjf  tht  Publuhers. 
The  preface  states,  **  This  h  a  book  of  travel.     But,  unlike  oilier  books  of  travel^  it 
is  not  clever  or  wise  oraoientlfic'^    It  is  a  slight  narrative  of  a  tonron  bicyolos  through 
Europe,  by  the  Cnueasns  into  Persia,  by  seit  to  Karachi,  acrot^a  India,  by  steamer  to 
RangLioB,  acroas  Burma  and  China,  and  linally  across  tho  United  States. 

Wait  Indies  and  Forth  Amerioa.    Sitzk  A,  TT.  Miinchen  (1898) :  539-57:1  Boflein. 

Berieht  iiher  meine  Rtrise  nach  Weatindicn  und  Nordamerika.    Von  F.  Dofleio. 
Notea  of  a  trip  undertaken  for  the  study  of  the  biolo^  of  the  Wejt  Indies. 
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nEWMAK. 

By  J.  OOUUt  Jfap  OMralor,  B.a  A 
JIUJMIfl. 

iFo^MtioiiiiMoed  dnoe  April  8»  189% 

I'iaA    Qaniiwi  Mm*  ?-*  \ 

BmUiAXD  AXB  Waui^114,  115,  118, 18S,  140,  168, 184, 168, 171,  179, 185.  198^ 
enfemTedinoatlineCraTiidon);  97,  101,  900,  284,  984, 278,  hills  engmved  in  Ubbk 
or  brown  (reririoii).    It.  eaek, 

6-lBeli— Oountj  llUp§  :— 

Bholavd  avd  'Walm  (reriflian) ^— BiilqvUxt,  8 8.w,, 9 vjb,  10 v.w.^aB^lSu 

Buxhta,  5  K.W.,  i.w.,  8  v.&,  9  tA,  11  v.w.,  80  8.w^  80a  vjl  Wmmm^  4  v.w.,  vjl» 
40  vjB.,  B.W.,  81  V.W.,  82  8.B^  89  VA  Twifthlrs,  58  vjl,  5U  f^  61  aw.,  OSa  vju 
HtrUMihin,  88  K.w.,42  8.w.  lint,  6  ■.w.,  25  v.&,  u.,  46  vjl,  59  s.w^  &&, 
60  8.1^  68  8.W.,  68  V.W.,  v.b^  69  K.w.,  vjl,  ■.w.,  8.B.,  69  v.s.,  70  v.w.,  B.B.,  75  s-w^ 
TO  V.W.,  0.W.,  8.B.,  82a  V.I.,  88  v.w.  IPddlBsag,  8  0.W.,  19  v.w.,  a.w.,  24  v.v. 
',8  HA,  IJL,  6  w.w^  ».■.,  fcw.,  8.1^  7  ir.w.,  •.w.,  9  kjl,  10  vi.w^  b,w^ 


•JL,  11  VJL,  8.W.,  12  M.W.,  V.K.,  12b  V.B.,  18  V.W^  8.W^  B.B^  14  NA,  8.W.,    15   8.W^  16 

V.W.,  v.B.,  8.S.,  17  V.W.,  y.&,  18  ha,  19  va,  0.&,  20  y.&,  i.w.,  21  v.w.,  28  s.a^  17 
B.W.,  28  8.W.,  SJ.,  29  B.W.,  B.&,  81  •.■.,  82 1.B.,  83  S.B.,  84  ir.B.,  fl.w.,  as.,  37  as.,  89 

8.W.,  &K.,-  40  y.B.,  0.W.,  66a  fl.H.,  82  v.a,  97  8A,  98  vjb.,  106a  i.w^  106b  v.w.,  108 
fcw.,  100a  v.w..  Ill  ub.  •nrtj,  4  v.a.,  5  v.w.,  29  y.i.,  ml,  42  am,  48  aw.,  44  as, 
i  20  aa,  49  aw.,  58  v.w.,  v.a,  aa    It.  eaek. 


ttinoli    Thiriih  Kmm.'^ 
Ba«LAHD  AHD  Walm :— BoltAlx^  IV.  15, 16;  XXIV.  7, 10;  XXX.  16 ;  ZXXL 
6, 14;  XXXIL  18;  XL.  8.   Bvka,  XXXEL  6;  LIL  7;  LIV.  18;  LYL  12;  IiVIL 

I,  5,  9:  LYIU.  8.  Ohtddxa  VH.  6,  10;  XII.  4;  Xm.  1,  11,  15;  XXIT.  8; 
XXXVra.1,5,7,8,10;  XXXIX.1;  LI.  11;  LIU.  2;  LVH.  8,14:  LVm  1. 
Oiunbeilaad,  LXIL  16;  LXIII.  16;  LXVIII.  7,  8,  10,  11, 14;  LXDL  2,  4,  6^  7, 

II,  18;  LXX.  2,  4,  5,  13,  16;  LXXL  13;  LXXII.  6,  10,  11,  12,  14.  15,  16; 
LXXIIL  5,  9;  LXXV.  1;  LXXVIU.  1;  LXXXIII.  12.  Derliyihir*.  XXVIII, 
13,  14,  IG;  XXIX.  13,  14,  16;  XXXIU.  1,  2;  XXXIV.  1,  2,  3.    DeablgksUx*, 

XXIX.  11 ;  XXXVL  2, 10.    Durhwn,  L.  12, 16;  LI.  O^O,  13.    Flint,  II.  Oa,  14, 

15;  IX.  8 :  X.  sX  5,  6,  7,  8,  9, 11, 14, 15 ;  XX.  11 ;  XXIL  2,  4,  7,  10, 11, 12,  14. 

16;  XXV.  2,  5,  6 ;  XXVI.  6, 11, 13, 14 ;  XXYH-lT?.  Olunorganihire,  X.  1,  9; 
XV.  10,  12,  14, 16;  XVI.  4,  6,  10, 12,  16;  XXIH.  8, 12 ;  XXIV.  2,  6;  XXXIX. 

7,  11.    Hertfordthire,  XVI.  16;  XVL  12;  XVIL  9,  13"an<ri4;  XXIV.  4,  8; 

XXV.  1,  2,  5,  6,  7,  8,  9,  10,  12,  14;  XXVI.  1,  5,  6,  9 ;  XXXIL  2,  6,  7,  11,  12; 
XLVIL  3.  Kotti.,  XXII.  14, 15, 16.  Oxfordshire,  XXXIL  13, 14 ;  XXXIV.  11 ; 
XXXVIL  15;  XXXVIII.  1,  5.  Staffordshire,  L  14:  IV.  3,  6,  9,  13 ;  V.  6;  VIL 
8 ;  VIIL  1,  2,  4,  5,  7,  8,  11.  12.  Susses,  V.  1,  5 ;  XL.  10,  12, 14, 15, 16 ;  XLL  .V 
13;  XLIL  13,  14,  15;  LVL  4,  6,  16;  LVIL  1,  9,  10, 13;  LVIIL  3;  LXIX.  7; 
LXX.  1,  2,  6,  7,  9,  10.  3«.  each. 
iR  Stanford^  AgenQ 

Germany.  Kdnigl.  Prenss.  Landea-AnfiuihMt. 

Earto  dos  Deutschen  Belches.  Hcrausgcgcben  von  dcr  Kartngr.  Abtheilunf?  der 
Konigl.  Prouss.  Landos-Aufnahme,  1898.  Sheet:  320,  Fiirstenberg  a.d.  O. 
Scale  1 :  100,000  or  1*6  stat.  mile  to  an  inch.    Price  1.50  marks. 

ASIA. 
Philippine  Islands.  Hartiataa 

Earte  der  PhilipplDcn.  In  zwei  Sectionen.  Nach  den  neuesten  nnd  beaten 
Quellcn  bearbeitet.  Sciile  1 :  2,500,000  or  39*3  stat.  miles  to  an  inch.  Mit  einem 
Plane  der  Stadt  Manila.  Scale  1 :  90,000  or  1*4  stat.  mile  to  an  inch.  Wicn: 
Pest :  Leipzig:  A.  Hartlcben'e  Verlag.    1899. 
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A7EI0A. 
British  E&at  Afrlcft.  PtuUtiohko. 

Grflf  Eduard  Wickenburg'i  Reiieroiiten  in  Britisch-Ojt-AfrikQ,  1897-98.     Naoh 
den  Aiifnftlimeii  dea  Beisenden  be(irl»eitet  von  Prof.  Dr.  Ph.  PtttiUtflehke,     Scule 
1 :  500  000  or  7-9  stat.  miles  to  an  inch.    G.  Fro j tag  k  Berndt,  Wien.  1899. 
Gmf  Edtmrd  Wtokeoburg,  Wondi?rongen  in  (icst-Afrikii.     Tafel  2.     FrtMnted  btj 

Egypt  BchweiiilartiL 

Anfoahmen  in  der  OatUehen  Wtiate  von  Agypten,  von  Georg  Schweinfiirth. 
1  8me  (10  Blatter).  Erste  Liofernng^,  Blatt  I.  Die  Um^egend  von  Heliian  ab 
BeiBpiel  der  WUnten-DenudnUon^  1695-96.  8ciilo  1  r  30,OtM)  or  0  47  er&t.  mile  to 
an  inch.  IL  Ksirte  der  Gegend  zwiiscb en  Bribes  nnd  Sues.  Sciili^  1:  200,000  or 
31  &t«t.  miles  to  an  inch.  III.  Die  Tbalsyeteme  deg  Uadi  Moathil  imd  des  Uadi 
Tarfeh.  Scale  I  ;  200,000  or  3i  etat  mile«  to  aii  inch,  Berlin  :  Dletricb  Reimer 
(Ernst  Vobsen),  1899. 

These  three  sheeta  form  the  firat  part  of  a  scries  of  maps  conBtracted  from  the  route 
snrveys  and  oli^ervatioDS  made  by  Dr.  Georg  Schweinfurlk  in  the  oaetem  desert  of 
Egypt.  The  iirat  sheet,  on  an  enlarged  Bt?ttle»  includes  Helwan  and  th^  **urronnding 
oonntry,  a  district  that  has  been  specially  cboaen  to  illustrate  desert  denudation,  for 
which  purpoBC  it  ia  well  suited.  Sheet  IL  shows  the  desert  country  between  Belbeia 
and  Siiez»  and  ie  baaed  npcin  surveys  made  betwecm  tho  years  1879  and  1886;  whilst 
Sheet  III,,  including  the  Wadi  Moatbil  and  Wadi  Tarfeb  dietricrt,  is  from  surveys  mad*'* 
between  187G  and  1887.  The  maps  are  clearly  drawn,  printed  in  four  colours,  and 
contain  numerous  deacriptive  notes. 

German  East  Africa.  Eiapert. 

DeutBch-Ostafrika.  Scale  1:  2.1>00,0r]0  or  31  4  stat.  milejs  to  au  iuoh.  Yon  Dr. 
Eichani  Kiepert.     Berlin  :  Dietrich  Keimer  (Ernest  VoliaeuX  1S99* 

Somaliland.  Fanlitsohke. 

Graf  Eduard  Wickenbnrfj'a  Reiserout©  Tom  Zeila  iiber  Harar  nach  Dsohig-Dschijpfa, 
April  und  Juni,  1S97.  Nach  den  Aofnahraen  dea  Capitana  H,  G.  C.  Swayno  and 
den  Anf^ben  des  Rcisondtn,  constrnirt  von  Prof.  Dr.  Pliilipp  Paiilitschke.  Scale 
I :  l,(l<>0,iK)0  or  158  atat,  miles  to  an  inch.  G.  Freytap  &  Btrndt.  Wien,  1899. 
Gmf  Eduard  Wickcnbtirg,  **  Waoderungen  in  Gst-Afrika."  Tafel  1»  Pre§ented 
by  tlie  Pul>li»1ier«,  \ 

Somaliland.  PauUtachke. 

Reiseroute  dba  Grafen  E*luard  Wickenburg  im  Som&llande  Juli  bia  Oktober,  1897. 
Nocb  d*"n  Aurnahmum  dea  Reiaendeu  bearbottet  von  Prof.  P.  Paulit<chke.  Scalu 
1  :  KflOO/JOO  or  158  atat.  mibi'a  to  an  inch,  Gotha  :  Jtutus  Perthes,  Graf  Eduard 
Wickonburg,  **  Wandernngen  in  Get  Afrika**'    Tafel  1a.    Fresenied  by  the  PMishtir. 

Soutk  Airiea.  Bickiaaon. 

Drographieal  Bonih.  Africa.     The  ''  Diagram  "  Hand  Mapa.     Br  B.  B.  Dickinson* 
Specimen  copiea  to  be  obtained  on  application  to  Miss  A.  PcrryT22,  Htdbein  Houst-, 
S.W. :  or  to  Captain  H.  S.  TunuarJ,  The  Elms,  Rugby,     Fric€  J».  per  dozen. 
This  orographical  map  of  South  Africa  belongs  to  the  *  Diagram  Hand  Map*  serieB, 
and  has  been  apc'cially  de&igued  for  educational  purpoeea  by  Mr.  B  B.  Dirkinson,  Sf.A., 
a»^lHt&nt  niflflter  in  Rugby  sohooL     It  shows  the  oicvfttiouH  of  the  kind  hy  a  .sYst^era  of 
tinting'  and  CJontruar-lmee,  the  first  of  which  indicates  the  land  with  au  altitude  of  under 
1500  feet,  the  second  between  1500  feet  and  3090  feet,  the  thirti  between  SOOO  IVet  and 
4000  feet,  the  fourth  between  4000  feet  and  6000  f©et»  and  the  fifth  over  tJOOO  feet. 
Ttiia  arrangement  entiblea  the  leading  features  in   the  relief  of  the  country  to  be 
prommently  brought  ouL     Evident  care  has  been  taken  in  the  selootion  of  the  tints 
employed,  and  the  po^iMons  of  the  principal  towns  are  indicated,  but,  in  order  to  enanre 
greater  clearnes9»  no  names  ore  given. 

West  Africa.  Sptcq. 

Carte  de  la  Boucle  du  Nij?er,  drcBsOo  par  le  Lieutenant  Spicq,  de  rinfnnterie  de 
maTiuc,  syaut  pour  base  la  Carte  de  M.  le  Gonvorneitr  Binger  ot  lea  travanx 
recente  du  Commandant  Mrirchaud,  completee  et  mise  h  jour.  Scale  1 :  l,r900,000 
or  2S'(}  Stat,  milea  to  an  inch.  Bctrvico  Geographique  dos  Colonioa.  Faria,  1898. 
Maiaon  Andrivoau-Goujon.  Henry  Barrere,  Editeur-Geographe.  PretenUd  by 
M.  le  Miniatre  det  ColonUi,  Pari*, 
Thia  ia  a  new  edition  cf  this  map,  which  was  onginally  published  in  1897.     It 

inclndea  the  country  between  the  Niger  and  the  Vkmi  Coaati  and  has  been  reviaod  to 

bring  it  up  to  date. 
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NKW  MAPS. 


AKEEICA. 
£lofidike. 

Hap  of  the  Kloodtke  Gold  Field  and  vicinity,  including  the  latest  Official  Sunreys  ^ 

hj  BDpartmenlB  of  Lands  and  Geological  Survey*     Scale  1 :  1,506,&80  or  8  stat. 

miles  to  ao  inch.    J.  B.  Tyrrell.  M.A,,  r.o.s.,  Mining  Engineer,  Dawson  City,  1899. 

Fr^iented  hy  the  Author. 
Thifl  map  includea  the  resultii  of  the  latent  official  auivoya,  and  will  doubtleas  be 
ueefnl  to  thoae  Laving  an  interest  In  the  Klondike  Gold  Fields.      It  is  apparently 
reduced  by  photography  from  a  larger  map»  with  the  not  unasnal  result  that  some  of 
the  names  are  too  Bmall  to  bo  read  with  ea«e« 

QEITEBAL. 
Itap  8Iidsi.  Biokinton  and  Asdiews. 

The  ** Diagram"  Series  of  Geographical   Lantern   Slides  of  Mapa,    By  B.  B. 

Dickinson,  m.a..,  and  A,  W,  Andrews,  ji.a.    To  be  obtained  from  G.  Philip  &  Son, 

London.  PWoe  U.  6d,  each  (coloured). 
Mr,  B.  B.  Dickinson,  M.A.,  assistant  master  in  Eiigby  school,  and  Mr,  A.  W. 
Andrews,  ma.,  Univeraity  Extension  lecturer,  have  for  some  time  past  given  their 
attention  to  the  production  of  a  ueriee  of  lantern  slides  of  maps  suitable  for  educations! 
purposes,  and  these  are  some  of  the  results  of  their  experience  and  labours.  They  have 
Eieen  carefully  produced^  aud  evident  care  hus  been  tiiken  to  prin'cnt  overcrowding,  and 
to  insert  only  just  what  i«  neoesaary  to  illustrate  the  various  aobjei^ts  with  which  they 
deaU    The  following  is  a  liat  of  the  titles : — 

(1)  England  and  Wales,  river-baBins:  (2)  Asia,  political,  1837;  (3)  South-East 
Asia,  commeieial ;  (4>  iDdian  Empire,  commercial ;  (5)  Indiun  Empire,  river-basina ; 
(6)  Ceylon,  oiographical :  (7)  Afriea,  commercial;  (8)  South  Africa,  political;  (9) 
South  Africa,  comraerdal :  (10)  Bonth  Africa,  riTer-basins ;  (11)  South  AfrifA,  oro- 
graphical ;  (12)  South  Africa,  zodcs  of  vegetation;  (13)  South  America,  political;  (U) 
Australia,  comtnunicationH ;  (15)  Auatralia,  vegetation;  (16)  Auatralia,  Mean  annual 
rainfall;  (17)  New  Zealand,  commercial ;  (18)  New  Zealand,  zones  of  vegetation  ;  (19) 
New  Zealand,  mean  annual  rainfall. 

World. 
Alias  Univeisel  de  Geographio. 
et  con  tin  ne  par  Fr.  Schrader 
magne.     Price  2  fr. 

CHA1T8. 
United  States  Charts.  7*8.  Hydrographio  Office 

Pilot  Charts  of  the  North  Atlantic  and  Pacific  Oceans  for  May,  1899.     Published    " 
at  the  Hydrographio  Office,  Washington,  D.C.    Pfe§tTded  hf  tha  U.S.  Bydrographic 

FHOTOOBAfHS. 

fipitshergen.  Kjallstrom  and  Hambe^ 

Twelve  Photographe  of  Spitsbergen  nnd  neighbouring  iglauds.  tnk<?n  during  the 
Swedish  Arctic  Expedition^  under  the  command  of  Dr.  A,  G.  Nathor^t,  by  Lieut. 
(J.  J.  O.  Kjelistiom  and  Dr.  A.  Hamberg,  1898.    Preteniffd  by  Litut,  Q,  J,  a 
KitlUtrom. 
The  following  is  a  list  of  the  titles  of  this  seriea  of  phoiographa,  which  have  » 
peeuliar  interest  as  representing  the  starting-plaoe  of  Andree  on  hia  arctio  ballooii 
expedition : —  ~ 

(1)  The  ruins  of  Mr.  Andr^*M  balloon-honse,  Danes  island,  Spitsbergen  ;  (2)  Gill 
l^and,  White  island;  (3)  King  Charles  island,  looking  east  from  Cnpo  Altmaim:  ( 
King  Charles  iaknd»  looking-  west  from  Cape  Altmaon  ;  (5)  The  eouthem  part  of  ~ 
island;  (6)  Charles  XIL  island;  (7)  Low  beacii  with  driftwood,  Amsterdam 
(8)  Mount  Nordenakiuld,  the  sauthernmost  pcirt  of  Swedish  foreland,  King 
Land ;  ((>)  The  Burgomaster  Gate,  Bear  island  ;  (10)  Western  side  of  Safehavc^ 
the  Alkhomet  and  glacier;  (11)  From  tho  western  side  of  the  Storflord,  Spitsbc] 
(12)  Part  of  the  east  side  of  Hopon  or  Hope  island. 

N,B>— It  woxild  greatly  add  to  tho  value  of  the  collection  of  Phot 
graphs  which  has  been  eetabUahed  In  the  Map  Hoom,  if  all  tho  Felloe.  _ 
of  the  Society  who  have  taken  photographa  during  their  travels,  woulfl 
forward  copiea  of  them  to  the  ICap  Curator,  by  whom  they  will  be 
acknowledged-  Shoiild  the  donor  have  purchaaed  the  photographa^  it 
will  be  useful  for  reference  if  the  name  of  the  photographer  and  hia 
address  are  given* 


ViviflU  de  Baint  Hartin  and  Sohrader. 
0  Of  rage  com  men  eii  par  M .  V  i  vi  e  n  d  e  Sdnt  Martin  _ 
Paris  :  Librarie  Hacbette  et  Gie*    Sheet : — AUe- 
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SIXTEEN    ADDITIONAL    MAPS 


ALL    MAPS    CORRECTED     TO    DATE 


ENTIRELY    NEW    INDEX 


INTRODUCTION    REVISl 


PRICE    AS    FORMERLY 
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C03ftAlKlNG  I 

AN    INTROaUOTtON    OI\flNQ    AN    AOOOUNT    OF    QBOGRAf^MiOAl,    d 

TBRRtrORtAL     GHANQES    IN    THE    NINB^^EtyrTHy 

By  t>tf   J,    SCOTT   I^EHTIE, 

SECRETARY    OF    THE    ROYAL    CEOli  RAPH IC  A  I.    SO^ 

Two  Frontispieces— THE    FLAGS   OF  ALL   NATIONS,  ANO    THE   Tl] 

The  following  128  Thoroughly  Accurate  and  Carefully  Coloured  Plates 


Narth  Pnlar  Chart    »  ^  ^  - 

Wotld,  MiTcfctor'a  Projection 
World,  in  I[eniUt>her«a(Bathj'Orogrftt*biQiJ> 
SiiTO}>«f  Folltics&l       «... 
Earope,  Phyvlml      .  . 

Aof  land  auul  WoIm   ■  . 

BDgtiind,  North 
WuM  •  • 

ElBf  la^nd,  Boatii-Wc«t 

flDf  land,  fioatb'E&at 

ScoUftDd 

8oot1an«l,  K^orih-Eut 

8c()LlHDil,  North-Wait 

ekiotkna,  luut 

SociUnd,  Sonth'WMt 

BofyUnad,  Bouih 

Inland 

Iretanrf^  yTorth 

JreLmd,  Weat 

tri-^ttnil,  SimtJvWrst 

Irrl»od^  Suuth-Eoflt* 

BritUh  I«le«,  Fb7«}c&l 

fiptin  mul  Ftittnigal 

l4«iire  -  .  *  , 

KctherljiiiAB,  Belgium,  und  Luxecabnrg 

Switxerjiind:    -  -  -  - 

Etnpiro  of  G«mianj  ..... 

8  wed  on  und  Norwuy  ,  -  .  . 

Denmairk  with  Schlfiwig^llolitoin 

AiaatTo-Huxi^nM'ti  Monarchj 

Italy  .  -  -  .  . 

Btm>r«ui  BuhU       .  .  .  -  - 

Baltic  8e*       ...... 

I'liTktij  in  Europe  And  Dulgarfai 

RuniaxilA         ,.-.-- 

BosnU^  8«rTia,  and  Moutaiie^ro     - 

Qrc«c«  ...... 

Black  Sen        ..... 

Cigiplan  ISea    .  .  .  -  .  - 

Plan  of  London         ^  -  -  .  - 

Jjonel^m,  Edinburgh,  Ditblla,  Mailrid,  and  LLibtiii 
Pari*,  BrnneK  Aitutijrdjwn,  and  Geneva  . 
BttrlLn  and  Potadani,  Copenhogren,  Chrlitlanla, 

and  Btoclcbolm  •  - 

Vl«nna^  Ui^mii  ..... 

f^b.  Peteraburg,  Allien*  and  Pirveiu,  Th«  Dcwponu 

nod  CoDitaniinoplfii      .... 

AND 


1  The    RiTipm,    Stmit    of    GibraJtar,    Gibraltar.  * 

3  Heligoland,  Andorra,  BAl«ariG  Islanda  -  tf 
S  Sartiink,  Conlca,  SieUy,  San  Marino,  Y«nic«, 

4  Lafooni  of  Venice  .  ,  .  ,  |§ 
I  CbanruU  ItUntlt^  ^lalteae  lilanda,  Cr«t«,  Napt««  # 
0  Novaia  Zeiulia,  Spitzb«rg«n,  Franc  Jowph  Land* 

7  Iceland,  Baltic  and  Corinth  Canala    -  -  ji 

8  Aala,  Political 81 

5  Asia,  Phjiical  ....             •  8S 

10  Imlia,  Oooeral  ....  SI 

11  India,  North  .  .  ,  .  -  54 
Vl  India,  North.W«A  ....  -  M 
i:i  India,  North  Kaat     ....  M 

14  India,  South- Wert     ....  .57 

15  India,  South  Eaat  ...  -  JM 
1^  I  Burma,  Oejrlon,  and  Malay  Penliutila  .  -  $9 
17  Turkey  in  Awia  ^60 
11^  Palertino  .....  -  et 
19  R«d&aa  '  .  m 
SO  Penia  -  -  « 
31  Afghaalfltan  and  DaluchiKtan  -  -  «  <M 
aa  Siam,  Anam,  Cambodia,  Cochin  China  and  Tong 

28  King        ,           .           .           -           .            -  «S 

24  China             .           .           ,           .           .            .  M 

^  RnuiM  in  A«ia           ,           .           .           .            .  Of 

SO  Japan,  Con«,  Fotmoaa       .           .           .            .  0§ 

37  Cyptua,    Hon^'KoBfi    Wiangel  ^  laiitod^    Ai^ou 

SS  *    laJanda,  Tokio,.  f^hin,  Jeniialmn       -             .  09 

39  Aden,  Perim  Iiland,  Calcutta,  Madraa  .  -  70 
SO  Bombay  .....  -  71 
31  Africa,  Political  ....  7t 
at;  Afric*,  Phjiical  ....  -  7» 
B3  Algeria  with  Tunii  ....  -  Ti 
34  Marocco  .....  ■  li 
85  I  Ix>wrer  Egyirt,  Sinai,  Etc  ♦»♦-!« 
80    I    Upper  Nile  and  Eait  Sudan,  Saw  Caaal  -  >  n 

sr       AbywinlA ft 

B8  North- W<«mt  Africa    ....            -  T» 

m  Central  Africa,  Weat            .           .           .            .  jq 

40  Oentml  Africa,  East  -            -            -            -  tl 

41  Hhod«9fA  .....  •SI 
^2  Cape  Colony  .  ,  .  ,  -  88 
#3  South    Afrtcao    Republic,    Orange   Ftm   Stat«, 

Natal,  Baanto  Land,  Etc          -           ^            -  N 

44  St  Helena^   Aaoenalont   Mauri tiiu^   Ifadigaaoar, 

#9  Bocotra,   Ifadeira,    Canary    Itlanda,    Cairo, 

The  Cape,  CajK  Town   *■'-$$ 

40  Oceania          .....            ~  8d 


COMPLETE    INDEX    TO  60,000   PLACES    1^ 
Boyal  Quarto^  12 j  by  10  inches,  Handsomely  Bound  in 

THE  PUBLISHERS  hare  the  greatest  confidence  in  placing  the  World-Wide  A 
educational  purposes,  or  for  reference  in  mercantile  offices,  no  such  compendious  y«( 
from  any  Geographical  Establishment. 

IF    YOU    WISH    A    COPY    OF    THE    WORLD-WIDE    ATLAS    FILL    UP    THE    ORD 

AND    SEND    IT    TO    ANY    BOOKSELLER. 
Retldents   Abroad   can   cither  procure   the   Atlas  from   the   Local    Sookuller,  or   remit  8m. 

COMPLETE  CATALOGUE  OF  ATLASES,  MAPS,   GLOBES,   WALL  ILLUSTRATION 
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INDEX.                        ^^^H 

•  Denoies  Artiolee  and  Papem, 

t  New  PfiblicationB.                         ^^H 

A. 

Ainca—€4miinued.                                                 ^^^^B 

Britisch-Ost-Arrika,   Gnif  £.   Wicken-          ^^^H 

Abb  ATA    Paelm  (Biogrftphy  of),    Mason 

bnrg'a  Reiserouteu  in,  von  Dr.  Panlit*          ^^^H 

Bej.nat 

ftchke,  3-22  t                                                      ^^^1 

Abd-el'Kari,  G34 

Centra],  Dolimitiition  of  the  Britbh  and          ^^^^M 

Ab-i-PiiDJrt,  or  Wttklifin  riTer^  442 

Frencli  Spheres  in,  524                                   ^^^^^H 

Abruzzi,  Duko  of,  Arctio  Kxpedition  of, 

Oheiuina  de  for  Africaina,  Lea  notiveaux,         ^^^^H 

542,  G64 

par  £.  Urosclande,  079  f                                 ^^^^H 

Ab^Bunift^ 

Chetnina  de  fer  Oon<roTui^  ct  de  IMfriqno          ^^^^H 

As  a  Factor  .  .  ,  in  tlie  B©-B«ttletiient 

Cent  rule,  par  F,  Bourdxi  rie,  560  t                  ^^^^B 

of  the  SoudaD,etc.,  by  V.  Fednroft;  91 1 
Fui(ih  el-H£bacha,  par  A.  D^Abbodie 

Cbejs  lea  Fung,  par  R.  l\  Trilles,  504  f           ^^H 

ClimaU>IoKy  of,  559  t                                          ^^^H 

et  Dr.  PauliUchke,  454 1 

Colonizntion    of,   by    Alien    Baoes,    by          ^^^H 

Vne  Misaion  vers  le  Nil  BlaDC,  par  C* 

Sir  H.  11.  Johnston,  455  f;  note  on,           ^^^H 

de  Bonchamp®,  6^9  t 

^^H 

Une  ¥18  it©  k  rEmpereur  Meotflick,  par 

Description  de  TAfrique  tieroe  partie  du          ^^^^| 
Monde  eaerite  par  Jeun  Leon  African,          ^^^^H 

PnnoeH.  d'OrleanB,454t 

Well  by.  Captain,  expedition  tOj  74,  303, 

par  Cb.  Bchefur,  559 1                                     ^^^H 

533 

EdiBt,  Captain  RiimsEiy'd  jonrney  in,  71 :          ^^^^H 

AcoDcagTia,  Exploration  on  and  around,  by 

Wand<  rungon  in  Odt-Afrika,  von  E.          ^^^^| 

E.  A.  Fitz  Gerald,  95  t 

Grafen  Wickcnburg,  680  f                              ^^^H 

Adama,  Father,  journeyi  north  and  east 

East   African   Inlands,  by  Dr.   Keller,            ^^^H 

of  Lake  Nyaea,  43:i 

note  on,  416                                                       ^^^^^M 

Adonw,  P.  A.  M.,  Uhelie  utid  dae  Land  bis 

Elephants  or.  The  Presc^rvation  of,  by  A.          ^^^^| 

znm  NyaBBa-See,  563 1 

Sharpe,  569  f                                                   ^^^H 

Address,  Openm^r,  Seasion  1898-1899,  by 

Eogliachoc  Colonial-BeaitzeH  in  Afrika,          ^^^^H 

SirClR.  Murkham,  1* 

Ton  Dr.  E.  Enmpe,  455  t                               ^^^H 

Adiiurtdack  muuntaiiitj  513,  614 

E(]uatoriiil  Forest  of,  Mr.  A.  B.  Lloyd's          ^^^M 

Admiraity  Charta,  103,  334,  575 

Journey  acro^,  195                                         ^^^^| 

Afghanifitan— 

Ergebniase  nieiner  vierien  oatafrikan*          ^^^^H 

Letter  from  Major  Rayerty  on  the  Gpo- 

ischen  Reijic,  von  Dr.  U.  Meyer,  91  f            ^^^^B 

graphical  terms  of»  83.     Ver  lea  Indes, 

Expcditiona  :   Major  Macdonald'^,  534  ;          ^^^^| 

par  J.  Winnicki,  676t 

Captain  WeOby'^s,  74, 303, 533  ;  Major          ^^^1 

AfgbaDiatan  and  HuBBtan  boutidary,  470 

Marchand'a.  659                                                ^^^H 

Africa— 

French  Enterprise  in  Africa.  Narratire          ^^^^H 

A'BaQtu  Skullft  and  Crania,  Study  of,  by 
F.  Sbrobsall,  455  f 

of  Lieut.  Uourat,  455  f                                    ^^^^H 
German   Ea^t;  Yom   Nyaaea^aeo   nach           ^^^^H 

Africa  in  the  Nineteenth  Century,  by  E. 

Upogoro    und    Donde,    von    P,    M.          ^^^^^| 

Sanderson,  91  f 

Adama,     562  f :       Pater      Dromaux          ^^^H 

Affikaforflchuug  eeit  dem  Jahro  1884, 

Durchquornn^'^von  Deutdch-Oatafriku,          ^^^^H 

von  Dr,  Schenok,  679  t 

von   P.    Lunghans,   562 1 ;    Astrono*           ^^^^H 

Books,  New,  on  Africa,  notices  b?  E. 

misohu     OrtsbeatimmuB|:en,     562  f  I           ^^^^^| 

Heawood.  41*2 

Deutsch-OittafTika,    von    Dr.    Wohlt^           ^^^H 

Britiab  Centnii  Mr*  Sharpens  not©  on  the 

iiitinn,  562  t :  note  on,  422                               ^^^^^M 

map  of  the  Bhiie  HiprhUnd  Difltrict.  59 

Geriiian   South- West :    Wirtschaftlielie          ^^^^^ 

British   Centml   AtricA  Poatal   Guide,    ( 

Ersohlieiuung        Dentsob -Siidwedt-          ^^^^H 

679t 

Afrikiuf,    563 1;     Deut^h-Sfldweit-          ^^^M 

BritiBh    Central   Africa    Protectorate, 

Africa,  von  Th.  Behbock,  323  f ;  note          V^^l 

Annual  Report  on,  321  f 

on,  421                                                           ^^^H 

BritMh  East  Africa  Protectorate,  Report 

Gold  Mines  of  Weat  Africa,  by  J.  Irvine,                  ^M 

by  Sir  A.  Hardinge,  679 1 ;  note  on,  059 

seat                                                 ■ 

694 


INDEX. 


Africa — fontinued . 
Ira    Afrikanischen    Urwald,     von     F. 

Thonner,  322  f 
Imperial    Africa,  by  Major    Mockler- 

FerrymaD,  note  on,  413 
Lakes  of,  scientific  expedition  for  the 
stndy  of,  69 

Livingstonia  Miasion,  Report,  559 1 

Maps  :  Political  map  of,  by  J.  Bartholo-   i 
mew,  223 ;  Central  and  South  Africa, 
by  J.  Bartholomew,  223;  Atlas  for 
South  African  Schools,  by  J.   Bar-   . 
tholomew,  224;  Carte  de   TAfrique, 
574 ;  VaU^e  dn  Nil  du  Lac  Tchad, 
par    M.    Prompt,    574;     Graf    Ed. 
Vvickenburg's  Beiserouten  in  Britisch 
Ost- Afrika,  von  Dr.  Paulitschke,  691 ; 
Den  tech     Ostafrika,     von     Dr.    B.  . 
Kiepert,    691;    Orographical    South 
Africa,  by  B.  B.  Dickinson,  691 

Nile-Congo    watershed.   Dr.    Cmean's  ! 
8ur>'ey8  on  the,  69 

Nilens  kilder  af  skolebestyrer,  by  C  J. 
Skattum,  322  f 

Partition  of.  Captain  Van  Orthoy's  book 
on  the,  noteoD,  418 

Protectorats  et  Spheres  d'inflnenoe  en   . 
Airiqne,  by  F.  Van  Ortroy,  455  f 

Belazione  .  .  .  della  seconda  spedizione  . 
dal    capt.  Bott^go  di  VannntelH    e 
Citemi,322t  ' 

South,  ancient  colonizations  in,  381  et 
seq. ;  Native  Baces  of,  by  A.  P.  Hillier, 
563 1 ;  Great  Glacial  Moraine  of  Per- 
mian Age  in,  by  Prof.  T.  R.  Jones, 
680 1 ;  Dr.  Pasearge  iiber  seine 
keisen  in  Sud-Afrika,  681  f ;  Dr. 
Pas&arg^e's  Journeys  in,  661 

South  African  Republic,  Report  on 
Trade,  etc.,  of,  455  t 

"  The  Cape  to  Cairo,"  by  J.  T.  Wills, 
455  t 

West  African  Studies,  by  M.  H.  Kiugs- 
ley,  5G4  t :  note  on,  420 

Westaffikanische  Kulturkreis,  von   L. 
Frobenius,  323  f,  455  f  ;  note  ou,  73 
A^'amennoine,  G  ,  I  terremoti  nell'  isola 

di  I>abuan  (Borneo),  213  f ;  II  terremolo 

neir  ifiola  di  Haiti,  458  f 
AL'assiz,   Prof.  A.,   on  Tertiary   elevated 

Limestone  Reefs  of  Fiji,  199 
A ^tI cultural   Depression,   Report  of  the 

Roval  Commission  on,   by    W.    Smart, 

212  t 
Ain,  Geographie  militaire  du  departement 

de  r,  par  J.  Corcelle,  675  t 
Aird  and  Purari  Rivers,  Discovery  of  the, 

by  T.  F.  Be  van,  96 1 
Airolo,  Landslip  at,  194 
Ailohii^ou,  Dr.  J.  E.  T.  (Biography),  461 1 
Aksai  Chin,  158 
Aksu  river,  Pamirs,  442 
Alaska — 

Alaskan  Goldfields,  etc.,  by  S.  C.  Dun- 
ham, 5G4 1 

Exploration  of.  by  United  States  parties, 
305 


Alaska — eontinved. 

Photographs  of  the  Robinaon  range  in, 
by  H.  T.  Burls,  104 
Alboran,  bv  the  Archdake  Ludwig   Sal- 

▼ator,  556  f 
Algeria — 

Al^e'rie  et  la  Tunisie,   par   P.   L«eroy- 

Beaulien,  679  f 
Peche  du   oorail  en   Alge'rie,     par   M. 

Layrle,  559 1 
Situation  politique  de  TAlg-erie,  par  A. 

Bernard,  559 1 
Sud  de  la  Province  d*Alg^r,  par  MM. 
Huguet  et  Peltier,  679  t 
Allingbam,  W.,  The  United  States  Hvdro- 

graphic  Office,  324  f 
Almanac — 

Annuaire  pour  TAn  1899 ..  330  f 
Fisherman's  Nautical  Almaoac,   by  O. 
T.  Olaen,  330  f 
Alps- 
Coupe  transversale  des  Alpes  brian^on- 
naises,  par  M.  M.  Kilian  et  Lugeon, 
451 1 
Glaciers  des  Alpes,  Variations  period- 
iques  des,  par  Forel,  Lugeon  et  Muret, 
86  t 
Hauptkette  der  Eamischen  Alpen,  von 

G.  Geyer,  674 1 
Leben  der  Alpenpflanze,  von  F.  Pax, 

674 1 
Ostalpen  in  den  Franzosenkriegen,  Ton 

H.  V.  Zwiedineck-Sudenhorst,  674  f 
Qoelques  chemins  in^dits  dans  les  Alpes 
bernoiaes,  par  J.  Gallet,  21 1  f 
Alsace — 

'  Alsace  an  dix-septi^me  ei^le  an  point 
de    vue    geo<^raphique,   etc.,    par    R. 
Reuss,  555  f 
Walder  des  Elsass  von  Herr  Pilz,  451  t 
Amambwe  and  Alungu  tribes,  598-005 
Amanauz  irlacier,  Caucasus,  429 
Amazon,  Upper,  Dwarf  Tribe  of  the,  bj'  D. 

G.  Brinton,  217  f 
America — 

Abori<rinal  American  Languages,    Re- 
cord of  Studv  in,  by  D.  G.   Brinton, 
456 1 
Board   of    Commissioners   for  Foreign 

Missions,  Annual  Report,  689  f 
Canal  Routes  of  the  Isthmus  of  Panama, 
Nicaragua,    etc.,   by   T.    W.   Huist, 
682  t 
Central :  Inter-Oceanic  Canal,  by  Cap- 
tain C.  Levita,  682  f 
Central,  Maps  :  Originalkarte  desnord- 
lichen    Mittelamerika,    von     Dr.     C 
Sapper,  574 ;  Ueber  Gebirprsbau  und 
Boden  des  nord lichen  Mittelamerika, 
von  Dr.  C.  Sapper,  566  f 
Early  Voyages  to,  Questions  concerning, 

662 
Explorations  in,  progress  of,  4 
Geology  of,  Bibliography,  etc.,  of,  by  F. 

B.  Weeks,  456 1 
History    of    the    New    World     called 
America,  by  E.  J.  Payne,  456  f 


^m                                                                  INDEX.                                                     695      ^^H 

^^B        AmQTica—conlinued, 

Antaretic— mii/f/)ti«£i.                                        ^^^^^| 

^H            NorBe  Golomzatloii  in,  by  M.  A.  Shipley, 

Number  nf  the  S^ttiah  Geographical             ^^M 

^m              687 1 

Magazine,  9G  f                                                     ^^M 

^m            North,  GlaoierB  of,   by  I,   tl  Rueaell, 

Cm  antArkti»ka   fardur  ocb  Autarktis,              ^^M 

^H                 216 1 ;  EomaDce  of  the  Fur  Trade,  94  t 

af  A.  Old  in,  45Bt                                                 ^H 

^H             South,   Geo^rafia  comercial  de»  por  C. 

Our  Know  led  ge  of  the,  by  W.  A.  Taylor,             ^H 

^H                 Cianerofl  y  B,  Garcia,  458 1 ;  lodiena 

459 1                                                                   ^H 

^H                 .  ,  .  de  rAindnquechaude^  par  Baron 

Plaukton  of  the,  650                                              ^H 

^^M                Santa- Anna    Nery,  458  f ;    Climatic 

VerBo  il  Polo  8ud  del  Bottor  F.  Gri-             ^H 

^H                 notea  cd,  by'R,  De  C  Ward,  217  t; 
^H                 KautflchukdiBtrictea        toil         Sild- 

bandi,  327  f                                                   __^^ 

Antioosti,  456  f                                                      ^^H 

^H                 Amc-rika,  217 1 

Antipodal  areaa  of  the  Earib,  227,  228            ^^^H 

^^          American  Geographical  Society,  Honour 

Anti^iodefi,  Fleura  de«,  par  R,  P.  Cognet,       ^^^H 

1                     oonferred  by,  on  Sir  John  Murray,  544 

^^H 

1                 Andamans,  FoDal    SvftlecQ    at    th«,    by 

Antropoff,  E.  A.,  Financial  and  Statistical       ^^^H 

Colouol  R,  C.  Temple.  558  f 

Atlas  of  Rnesia,  222                                                ^H 

Andereon,    J*     G,,    expedition    to    Beitr 

Anuchin,  D.  L,  Lakea  in  the  region  of  thu             ^^M 

Island,  542 

Bourcea  of    the    Volga    and    Weateru              ^^M 

Ande?,  8ir  Martin  Con  way  *b  Aacenta  in 

Dwina,  319  t                                                            ^H 

the,  73 

Appalachian  Moantaini),  United    States,      ^^^H 

Andioa,  Ea  la  Cordillem,  by  L.  V.  Varehi. 

^^^H 

324  + 

Arabia  and  Sokotra,  Auatrian  Exiiedition      ^^^^H 

Andorre,  par  F.  Rd^uault,  317 1 

to,  53(J                                                                   ^H 

Andreji,  Lieut,  de,  Sorvey  of  the  Lower 

Arabia,  Sontbem,  Austrian  Expedition  to             ^H 

Limijopo,  536 

Sokotra  and,  Hm                                                     ^H 

Anilree  ex|io(litio»,  fate  of,  6 

Arakau,    Northern,    and    the    Yawdwin             ^^M 

Andr^  Seaf  ch  Expeditious,  75,  200,  307, 

Cbiu    Hills,  History  of  Operations  in,             ^^M 

438 

by  Captam  Bi^'by,  m  f                                           ^H 

ABdf  eea  allgemeiner  Handatlaa,  103,  224, 

Arctic—                                                                        ^^M 

334 

AllgemoinoB    aber     den    Verlanf    der             ^H 

Andrews,  C,  W.,  A  De*criptioa  of  Christ- 

Exp<  dition  naeh   dora    europ'aisehen              ^^M 

maa  Ifilnod,  17  *,  539  t 

Nurd-Meer,  Ton  Herr  Riidigtr,  459  f               ^^| 

Aneruid   Barometer,   A   New   Mountain, 

Arctic  Eiplorations,  by  Rear- Admiral              ^^M 

letter  from  E*  Wbymper  on,  70-83 

A  H,  Markham,  567 1                                      ^M 

Auglo-German      Boundary     Coniiniseiou 

Arctic  Pilot,  vol.  i,  compiled  by  Com-             ^^M 

between  Xyaaa  atid  Tauganjika,  3u4, 

niuDdt-r  H.  @.  Penn,  218 1                                  ^M 

577,  :m 

(  iil...l  vt>yage8  in  the,  204-209                               ^H 

Angula  meridional,  par  Ch.  Ivena,  321  f; 

f  oiidizioni    dci    ghiacci    nel    Mar    di             ^^M 

Angola     unter    portugieaificher    Herr- 

Groenlandia,  per  C.  Ryder,  90  f                        ^H 

schaff,  von  R,  Lodcr,  321  f 

Expeilitiona :     Andreo'w,     t> ;      Audr^              ^^M 

Augooilatid.  Northc^rn,  A  Trip  to,  by  11,  L\ 

smrch  expeditious,  75,  200,  307,  438 ;              ^H 

Augua,  560  t 

WellmannX  7;     Pearv'a,   7;    8ver-              ^^M 
drup'ri,  7 ;  Abruzzi,  Duke  of,  542,  isM              ^H 

Angora,  Von  Tlltiit  nach,  Ton  W,  r,  Dieat, 

214  t 

Ice  couditiouB  of  the  Arctic  Regions,              ^^| 

Aiij^oru  railway,  Asia  Minor,  531 

139                                                                       ^M 

Angua,  H.  0,,  A  Ttip  to  Northern  Angoui- 

Maps :  Nord  Polar  Karte,  von  V,  Haardt,             ^H 

land,  5<J0  t 

332                                                                     ^H 

Aonoin — 

Nuneen's  Expedition,  SoientiHo  ResuUa             ^H 

Excursion  ii  Hue,  capitale  de  FAnnam, 

of,  109                                                                 ^H 

par  Ch.  Lemire,  557 1 

Nou  vtdh?  cxp«i».lition  polaire  norv^gienne,      ^^^H 

Exploration  tsu  Aonam  et  an  LaoB,  pnr 

par  N  i  h  Yo  1 1 , 1  »7  f                                        ^^^H 

K  Mercie,  C77  t 

Om  IH'JS  M:rM«venskapolarexpedition,  af      ^^^^B 

Ann^e  Carfcographique,  by  F.  Sohrader, 

A.  G.  Natbor»t,  459  t                                          ^M 

334 

Review  of  Arctio  Exploration,  by  Cap-              ^H 

Anlarclie— 

tain  Tbonisou,  685  t                                           ^H 

AntariTtiskc  expedition^  af  C.  E.  Borch- 

With  the  Yachts  Bhneathra  and  Prin-              ^M 

^eviuk,  327  t 

vetae  Aliee  to  the  Bareuts  and  Green-              ^^M 

DepdiB  in  the,  644 

land  Seas,  by  W.  B.  Bruce,  (185  f                     ^H 

Ex|jeditiona  :    Geflaohe'a,  8,   542,  €50; 

Arel,  eine  deutB<^ho  Btadt  in  Belgieo,  von              ^^| 

BorchRnwiokX  8,  75,  437;  German 

T.  Kolleu,554t                                                       ^H 

Expeditioo,    %    40G,    64U     H     seq.; 

Argentine  Republic—^                                                 ^^^ 

Britiih  Naliooal,  t),  529  :  Mr,  Long* 

B&gnndo  C<^0o  be  la  Repilblica  Argcn-             ^^| 

atalTB  donation  iu,  425,  553 

tina,  56(>,  682  f                                                     ^H 

Exploration,  by  Coromaoder  Cabome, 

Siid-Amerika  uuter  beaonderer  Beriick-              ^H 

327  t;  by  *^  Zero,"  218  t 

aichti^ung     Argentiniens,    von     Dr.              ^^| 

Geplante  DeuiHche  Siidpohur-ExpeditioD, 

Martens.  457  f                                                    ^M 

567 1 

Trade  of  (Foreign  Omoe  Ann.)*  682  f                  ■ 

696 


INDEX. 


Argentine  Republic  and  Chile- 
Boundary  agreements  in  foroe  between, 

Translation  of  the,  by  Dr.  Lamarca, 

682t 
Boundary  line  between,  Demaroation  of 

the.  682 1 
Arizona,  Beport  of  the  Governor  of,  324  f ; 
Expedition  to  the  Pueblo  Rains  near 
Winslow,  by  W.  Fewkes,  681  f 
Armitage,  Lieut,  award  to,  654 
Army  Medical  Department,  Report,  571  f 
Artaria's     Eisenbahn   .  .   .   Earte     ¥on 

Oesteneioh-Ungam,  222 
Ashanti  and  Jaman,  Travels  and    Life 
in,  by  R.  A.  Freeman,  216  f ;  note  on, 
412 
Ashanti  Skulls  and  Crania,  Notes  on,  by 

F.  Shrub8all,560t 
Asia — 
Ancient  Geography  of,  Note  on  the,  by 

N.  Chandra  Das,  452  f 
Asiatisohe  Reich  des  Antigonos,  von 

U.  Kohler,  557 1 
Aus  den  Reiseberichten  Seiner  Majestiit 

Schiffe,  677  f 
Centra],  Russian  Expedition  to,  under 

Lieut.    Kozlov,    432,    658;    Captain 

Deasy's  explorations  in,  65,  656 ;  Mr. 

Cobbold's  journeys  in,  65 ;  Sven  Hedin 

and   Dutreuil  de   Rhins  in,  by  Sir 

T.  H.  Holdioh,  159;   M    Klementz 

and  M.  Golovm's  journeys  in,  658 
Eastern,  Dr.  Fatterer*s  travels  in,  430 
Explorations  in,  progress  of,  3 
From  Peking  to  Petersburg,  by  A.  Reid, 

453  t 
Genom  Centralasia  af  dr.  Sven  Iledin, 

319 1 
lufluence  of  Travels  of  Marco  Polo  on 

Jacob  Gastaldi's  Maps  of   Asia,  by 

Baron  Nordenskjold,  396  * 
Kandahar  InBcription,    Geography    of 

the,  by  J.  Beames,  89  t 
Maps:    Mission    Scientitique    dans    la 

Haute  Asic,  Atlas  des  Cartes,  par  F. 

Gronard,  573 
Moghuls  of  Central  Asia,  A  History  of 

the,  by  N.    Ellas  and   E.    D.   Ross, 

319  t 
Observations     meteorologiques     faitcs 

dans    la    depression    au    centre    du 

continent  ivsiatique,  453  t 
Om  det  inflytande  Marco  Poles  resebe- 

nlttelse  utopvat  p^  Gastaldis  kartor 

ofver  Asien,  af  A.  E.  Nordenskicild, 

077  t 
Pcupladcs  du  nord-est  de  TAsie,  par  I. 

Radliuski,  214  f 
Russian  Hosts  and  English  Guests  in, 

by  J.  T.  W.  Perowne,  214  f 
Russland  in  Asien,  von  Kmhmer,  559  f 
Travaux  des  Russes  dans  I'Asie  Septen- 

trionale,  par  L.  Raveneau,  321 1 
Voyage     d'Anthony     Jenkinson     dans 

I'Asie  Centrale,  par  H.  Conrad,  89 1 
Zur  Flora   yon   Ceniralasien,  von  Dr. 

Palacky.  676  + 


Asia  Minor — 
German  Explorations  in,  531 
Maps :   Handels-  und  Pxoduktenkaiie 
von  Eleinasian,  von  Dr.  K.  Friedrich, 
222 
Reise    im    nordwestlichen    Kleinmien, 
von  Dr.  W.  Judeich,  214  f 
Asiatic  Turkey,  Notes  from  a  "DifLrj  in* 
by  Lord  Warkworth  (Earl  Percy).  321  f 


Foreign    Administration    in.    Progress 

Report,  by  A.  L,  Home,  558  f 
Asymmetry  of  the  Northern  Uenuspber^ 

Prof.  Suess  on,  308 
At  the  Back  of  Beyond,  by  L.  Lorlmer, 

674 1 
Atbara,  A  Patrol  on  the,  by  Hajor  Benaon, 

561 1 
Athabasca  peak  and  river,  350 
Atkinson,  £.,  Wheat-growing  Capacity  of 

the  United  States,  681  f 
Atlantic — 
Coast  Tides,  by  Mark  S.  W.  Jefferson, 

566 1 
Eastern  Margin  of  the  Kortb  Atlantic 

Basin,  by  W.  H.  Hudleston,  686  f 
Estuarine  Tides,  by  M.  S.  W.  Jefferson, 

94t 
North:    Observations  m^teorologiqnea- 

nautiques,  569  f;   Steamabip  Bootes 

in  the,  204 
Om  Atlantiska  oceaoens  inflytande  pa 

vart  vinterklimat,  af  O.  PetteiBson, 

328  f 
Pilot  charts,  224,  336,  464,  576 
Sailing  Directory  for  the  Soutb  Atlantic 

Ocean,  by  W.  R.  Kettle,  331  f 
UnerfoFBcbte  Bank  im  Siidatlantiscben 

Ozean,  von  L.  Dinklage,  569  f 
Atldntida,  La,  por  L.  £.  Buelna,  461  f 
Atlases,  Charts,  etc.,  Catalogue  of  (Rus- 
sian), 220 1 
Atlases — 

Andrees  allgemeiner    Handatlas,    103, 

224,  334 
Annce  Cartographique,  par  F.  Schrader, 

334 
Atlas  for  South  African  Schools,  by  J. 

G.  Bartholomew,  224 
Atlas    Universel    de    Gdographie,    par 

MM.  de   Saint-Martin  et   Schrader, 

692 
Citizen's  Atlas,  by  J.  G.  Bartholomew, 

103 
Debes'  neuer  Handutlas,  224 
Historical  Atlas  of  Modern  Europe,  by 

R.  L.  Poole,  222 
Meyer's  Hand-Atlas,  575 
World-Wide    Atlas    of   Modern    Geo- 
graphy, by  W.  &  A.   K.   Johnston,. 

224 
Atmosphere,  Physical  Phenomena  of  the 
Upper  Regions  of  the,  by  Prof.  A.  Comu, 
568 ;  t  Study  of  the  Waves  and  Wave- 
structures  of  the,  Mr.  Vaughan  Cornish 
on,  624 
Auerbaeh,  B ,  La  carte  de  Lorraine,  87 1 


INDEX- 


C97 


Aqti^   Une  asoenaion  dan  a  \\  pur  Tb. 

Salome,  321  f 
Aurivilliua,  C.»  Vergleicheode  .  *  .  roter* 

BQclmngen   iiber    die    Plaakton* Fauna 

dea  Skageraks,  328 1 
Aurora,  ^Utitude  of  the,  above  ihq  Eaitb*s 

Surface,  by  Prof.  C.  Abbe,  568  t 
Austin,  C(iptEiin»  Survey  of  West  Sbore  of 

Lake  Rudolf,  303 
AustiQ,  O.  P„   CtoloDiai  SyetemB  of  tbe 

World,  *j88t 
Australiiaia— 

Comparative  Btatistios  of  Auetralasian 
Riiilwayg,  by  P,  Howell,  683  f 

In  tbe  AustiiiiUaa  Buah^  etc.,  by  B. 
Semon,  325  f 

Tables  ...  for  Time  and  Height   of 
High  Water  In  New  Zealand,  Sydney, 
etc.,  by  Captain  Qoalen,  325 1 
Auatralia^ 

Auetnilia  Dirt*etory,  vol.  ii,,  683  t 

AnBtralinn  Federation,  by  Lord  Braaaey, 
683 1 

Au«trallache  Nordterriloriom,  von  H. 
Gieffratb,  326  f 

Central:  Native  Tribes  of,  by  Spencer 
and  Gillen,  325  f 

KATal  PioDeers  of,  by  L.  Be  eke  and  W. 
Jeffeiy,  683 1 

Nomenclature  of  an  Australian  Colony, 
by  A,  J.  WHgbt.  95  f 

Ooeanograpby,  A  CoQtribation  io,  by 
T,  W.  Fowlor,  567  t 

Physical  Geography  of,  by  J.  P.  Thom- 
Bon,  567  T 

Place-name^^  Mr.  Wright  on,  300 

South :  Meteorologioal  ObaervatioiiB 
n»de  at  Adelaide,  etc.,  by  Sir  0.  Todd^ 
684 1 ;  note  on,  74 ;  Eeports  on  Table- 
laude^  by  Lindsay  and  Winoecke,  218 1 

Spin  if  ex  and  Sand,  by  Hon.  D.  W. 
Carnegie,  326  f 

Weutem  ;  MineB,  Department  of.  Report, 
218  t ;  A  Land  of  Promise,  Weateru 
Australiti  in  lK97-aS,by  T.  Chumber*, 
218  t  r  Cfeo logical  Survey  of,  Annual 
ProgTcas  Rfport,  218  f  ;  Geological 
Snn'ey  Bulletio,  by  R,  Neil  Smith, 
•k58  t ;  Geology  and  Mineral  Depoaita 
of,  bv  E.  F.  Pittmann,  684  f  i  Wt-dtern 
Au&tmlia  in  18t)8,  by  Hon,  E.  Witte- 
noom,  327  + ;  Year  Book,  by  M.  A. 
Fr««er,  327 1 

Wirtflohftttlicben  YerhiUtnisBe  der  lus- 
tra iiiioheu  Kolouien,  von  Dn  E,  Jung, 
95  t 
AuBtria*^ 

AuBtria,  by  Sidney  Whitman,  674  f 

Expedition  to  Southern  Arabia  und 
Sokotia,  638 

G^logtBohe  Karte  von  Oesteireioh,  von 
F.  V  Richthofen,  554  t 

HydrograpbiBcher  Dienbit  in  Usterreichj 
210 1 
Austria-Hungary^ 

Mapa :  Artarta^B  Eisenbfihn  .  .  .  Earte 
Ton  OeBtorreieh-Ungarn,  222 


Austria- Hungary — continued. 
Publirationen    fiir    die    Internationale 
Eidme^ung,  317 1 

Aniitiiun    Eiplorations    in    the    Balkan 
PeniDBulBf  301 

Auieiaii-Turenne»  R,,  Voyage  au  Pays  des 
Mines  d*Or,  4561 

Awakening  of  a   Nation,  The,  by  C.  F. 
LummiB.  94  f 

Awemba  tribe,  584,  585 

Axelsen,  P.,  Die  Nordfrieaen,  88  t 

Azores — 
Aujc  ilea  Azores,  piur  P.  d'Espagnat, 
554 1 

AzniuTa,  G.  de.  The  Chronicle  of  the  Dis- 
covery and  Con(|u©Bt  of  Guinea,  679 1 

B. 

Bab-el-Man DEiJ,  Unteratromuogen  in  der 

Straaae  von,  569 1 
Bacon,  Rev.  J.  M.,  Scientific  Ballooning, 

loot 

Baddeley.    M.    J.  B.,  and  O.  S.  Ward, 

Thorough  Guide  Series,  North  Walee^ 

676 1 

Baden-PowelU  Sir  George,  Obitoary  of,  77 

Baedeker,  K..,   Handbook  for  Travel  lers» 

Italy,  556  t ;  Northern  France,  675  f  ; 

Palestine    and    Syria,    215  f;     United 

Statea*  565 1 

Bahia,  As  Hi(]ue£as  naturaes  do  Eatado 

diif  por  Marquesi  de  Souza,  324  t 
Bahr-el-Ghaxal  — 
DanB  le,  322  t 
Dane  lea  marata  du,  par  Capitaine  Bara- 

tier,  562  f 
France    au     Babr-el-Ghazal,    par    H. 

Penaa,  02  t 
Mitdiou  Marchand  dans  le,  92  f 
New  Ligbt  on  the  Babr-Gazal  Frontier, 

by  J.  T.  Willsi,  iVl  t 
Province  of,   2;   boundnry  agreements 
of,  527 
Baker,  G.  P.,  remarks  on   **  Exploration 

in  the  Canadian  Rockies/*  355 
Baker,  Rio,  Patagonia,  66B 
Balaton  Luke,  iDtinence  of,  on  Climate  of 
Surmnnding  Region,  Dr.  Sa ringer  on, 
427 
Baloh»  E.  S,  Subterranean  Ice  Deposits 

in  America,  686  f 
Baleario  islands — 

Eiplorarioues  eapeleoldgicas  do  E.  A. 
Martel  eu  Balearea  y  Calalufia,  676  t 
Balkan  Peninnnla^ — 

Aiif  Traiiabalkanbahnatudieu,   von    F. 

Me  in  bard,  554  f 
Austrian  exploraliona  in  the,  301 
Snow-line  in   the,  during  tbe  Gtacia! 
Epoch,  Dr.  Cvijic*ii  investigations  on 
tbe,  e^ 
Balkan  States — 

Trayelfl  and  Politics  in  the  Near  East, 
210 1 
Boliaflh,  Lake,  A  Trip  to,  by  B.  P.  Cob- 
bold,  559 1 
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Bftlloon— 

Ballons  h  (kVinteurs,  LcrB^par  IL  Hcrve, 

571 1 
Bttilonfl^ftoticlcs,  Lei,  par  A.  I3yuqiiet  de 

BalloGn  as  im  Inatrument  of  Seientifio 
Bdflenreh,  by  He?.  J.  M.  Bncon,  571  f 

Drille  internatioriale    BftUonfabrt    acn 
1897,  voD  E.  l^tL^luig,  l(M)  t 

Soien title   Brtlloouing,    by   Bef,   J.    M. 
BacoQ,  l(M)t 
B»lta,  J.,  Uu   erecio   ijeodiDttmico  de   l» 

corriente  autiLriicQ  AtnericdQiif  i*H  f 
Baltio  8ea— 

Over  de  Ooitxee  oa  hare  beteekentt  voor 
Handel    on    Scheepvtuirt)    door    W, 
Toa»e,  87  f 
Baltimore  and  Ohio  roail,  523 
Bajie-Boie-ExpoditioD,  Bericht  iiber  die, 

93 1 
Ban^eolo  Lalce,  Herr  Singer  on  the  map 

of,  72 
Banta  tribes  of  South-Eiwt  Africa,  393 
Boratfer,   Captain,    Dans   les  niarais  dti 

Bahr-cl-Ghazal,  o6*i  f 
Barbftdc>8,   The  Glohigerinn'Wa&rlB  of,  by 

G.  F.  Franka  and  Prof.  Harrison,  217  f 
Barker,     Captain    Wilson,    remarki    on 

EumatiilDgy,  6*26 
Barometer*  A    New  Mountain   Aneroid, 

letter  from  E.  Whyaiper  on,  79-83 
Barometern,    Weitere    Beitrige  ,  .  .  der 

tii;flicheu  Oscillation  dca,  von  J.  Hann, 

4G0  t 
Barometric  Methods,  The  Determination 

of  HeightB  by,  by  T.  W.  Fowler,  5671 
Baron,  He  v.  R.,  Note»  on  the  Econooaio 

rianta  of  Mndajcrascar,  (180  t 
Ba-Ronga,  Lea  Chautti  et  lea  Gonten  den, 

par  H.  A.  Junod,  455  f 
B.irrd,   O.,  Queli]ue«  obacrvationa  aur  la 

Region  Parifiierino  orientalei  ti75  t 
Barrow,  John,  obitnary  ol,  IG  \  8ir  C.  E. 

Markham's  remarks  on  deatb  of,  So 
Barrv,  Sir  John   W,,  Opeomg  Addreofe, 

452  t 
Bartholomew,  J,  G,,  The  Cttizen'a  At1a», 

103-  New  Plan  of  London,  S33  ;  Plan 

of  Mancheiitcr  and  Salford,  2ti2  ;  Politi- 
cal  Map  of  Afriwi,  2Sdi    Central  and 

8uuth   Africa,  223;    Atlaa  for    S<3uth 

Atriean  Schuula,  224 
Biwschin,    0„    BiblioLlieoa    Geographica, 

3301 
Basques — 

Baakeo,  Zur  Ethnogmpbie  der,  von  Dr. 
Kiirntz,  317 1 

B»j*kenlaud,  In,  von  K.  Nebehay,  557  f 
Baa-Lang uedoc,    Structure    orographique 

ct  Keuiogique  do,  par  F.  Roman,  675 1 
Biuttlcrs,  Dr.  A.  (Bingrraphy),  4GI  f 
Btttan-Archipel   uud   die   Bftbuyanen-In- 

scln,  von  F.  Blumeotritt,  454  f 
Bat^^tela,  La  revolte  dew.  680  f 
Baltieti,  Ce^are,  II  Trt^niino,  87  f 
Bcamea,  J.,  The  Qeogmphy  of  the  Kan- 
dahar InBcription,  89  f 


Bear  iftland.  Mi,  ABdorsaii'a    expedition 

to,  542 
Beaumont^  Elie  de,  Pentngonal  Moan  tain 

Reaeau,  Theory  of,  234 
Bennojout.  11.  P.,  on  the  diamond -fields 

of  Minas  Geraei,  6(]1 
Bcazley,  C,  R.,  Voyagca  of  tho  Zeni,  166 1 
Becke,  F,,  Boriebt  iiber  daa  Krdbeben  von 

Br&x,  86t 
Becke,  L.,  and  W,   Jeffery,    Tho    Naval 

Pioneers  of  Au^ralta.  683  f 
Beekman'g  visit  to  ChriBtmaa  ielancif  17 
IMhagle,  M.  de,  Expeditioa  to  LaJeeCbad, 

535 
Bel,  J.  M,,  Miflsion  an  Laos  et  en  A  n«Am^ 

55l>  t 
Belgian  Antarctic  Expedition,  8,  54a,  C50 
Belgian  occupations  on  the  Upper  Nile,  7«» 
Btd|i:iuin— 

Grotte  et  la  riv^iere  souterrajne  de  Han^ 
flUr-Lease,  par  M.  Martel,  87  f 
Belloe,  £.,  Lea  sources  de   la    Garonxie, 

318 1 
Bt^ndp,  Notes  of  a  Journey  to,  by  BJajcr 

A.  G.  Leonard,  91  f 
Benjamina,  Ur,^  De  Granzen  Taa  Xeder- 

lansob  Guiana,  457  t 
Benaon,  Major,  A  Patrol  on  the  Atbatm, 

561  t 
Berechnung  der  Seewoite,  Ton  F.  Bara- 

Bauer»  685  f 
Beresfonl,     Lient.-Colonel,     The      State 

Defences  of  Roasiai  45^  f 
Bereaford,  Lieut-Colonel  de  la  Poer,  The 

Trans-Siberian  R^iilway,  G79 1 
Bering  Sea  and  Alaska,  Sailing  Dlrcctionn 

for,  by  Vioe-Admiral  3Iaclear,  564  f 
Berlin,  Seventh  Int<>mational  Geo^raplu- 

cal  Congress  at,  7'  '  * ! 

Bermuda,  Btark*s  I  <  r  uide,  2  td  f 

Bern,  Temperature.. i^......i^<:^ La  der  Amt^ 

bei,  vun  E.  Schmid,  211 1 
Bernard,  A.,  La   Situation   poUtiqiia   da 

PAlgcrie,  559t 
Beriillon,  J.,  De    la    d<fputatioii    de    la 

France,  676  f 
Beflser,  lierr  v.,  Bericht  ,  .  .  der  deutaob* 

engUschen  Grena^  Kwischen  dem  Niger 

Cbant  Protectorate   und  der  dout^chcn 

Kolonie  von  Kamenin,  215  f:  Bericht 

tber    seine    Bereisung    dea    Kdmo$a> 

bietefl.  93  f 
Bet  he,  Captain,  journey  to  the  Ufttmbiro 

Mountains,  534 
Be  van,  T.  F.,  The  Discovery  of  the  Aird 

and  Purari  Rivera,  OG  t ;  The  Gold  Kosli 

to  British  New  Guinea,  96  f 
Beytbien,  Dr.  U,,  Eiue  none  Bestunmimg 

dea   PoU    der    Landbaibkagat,    219  f; 

note  on,  543 
Bezold,  Dr  W.  von,  Ueber  die  Tempera- 

turandoriingen,  etc.,  460  f 
Bhotanr  the  Unknown  Indian  State,  by 

Rev.  O.  Sandberg,  90  f 
Bibliogmphy— 

Bibliotheca  Geographiea*  von  O. 
chin,  330 1 
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Bibliognph J— tioN  Unued. 
Catalogo  de  l]iBibUote*>a  do  la  Sociedad 

G«>ogrAfl(sa  de  Lima,  G88  f 
CfttalogDe  de  lu  Biblioth^que  Oriental e 

de  feu  M  Ch.  Schefer*  688 1 
Catdlogoo  de  la  grand  collect Idd  exqiiiao 

de  Livrea :  Bidtoiie  et  Qeogrof^hie, 

etc,  461 1 
English  Cfltulogua  of  Book«  for  1897-. 

liigourdan,  G.,  Sur  la  pr^iction  des  occul- 

tationa  d'eloiles  par  la  Lune,  etc,  327  t 
BlLlet   Dr,   Deux    Ana   daua  le  Haut- 

TonkiD»  557 1 
Bindloiia,  IL,  Lj  tbe  Niger  Country,  421, 

5G(t  t 
Bingcr,  Captain,  medal  award  to,  B54 
Bbgmpbv,  Dictionary  of  National*  bv  S. 

Lee,  mo  t 
Birdwood,  H.  M,  The  Recent  EpidemicB 

of  Plaguo  in  Bombay,  1*0  f 
BJrket  ea  Boltau,  Joruflalem,  by   Dr.  C, 

Schiok,  2ir>t 
Bittanti,    E.,    La    determinazione    delle 

alljturllni  preaeo  gli  nntichi,  327  f 
Bitter   Root    Forest   Reserve,   by    B.   U, 

Goode,  94  t 
Btserta,   Le  cbemin  do  fer    de,   par  £. 

Vaasel,  mi  f 
Black  For eet— 

Seen  des  SohwarswaMefl,  vcm  Dr,  Halb- 
faaa,  318  f  I  note  on,  300 
Blandford,  Dr.  W.   T.,  remark*  on   the 

*♦  Sab-oceanic  Phyuical  Featurea  off  tbo 

Ooftttt  of  Weatern  Europe,"  290 
Blaxquez,   A^  Yios   ronianaa    eapaHolas, 

452  t 
BUm  et  Kolkt  de  I'lale,  MM..  Manuol  de 

rExplorateur,  3*28  f 
Blmlgett,  J,  II,  School    Text-booki    in 

Gt^ography,  tJSS  t 
Blumenlritt,  F.,  Der  Batan-Arcbipcd  uud 

die  Babuyanen-lnaeln,  454  t 
Bobo,  Captain,  Lea  babitanta  du  Laog, 

453 1 
Bogdanovieb,  3L,  expodltioD  in  Eastern 

Siberiii,  6"*S 
Bohemian  Question,  The,  by  Count  Liit- 

zow,  86  t 
Bokiuer  wald«  Lakes  of  the,  Herr  Wagner's 

Study  of  the,  530 
Boile^u»  Captain,  The  Nvasa- Tanganyika 

Plateau,  577  * 
Boliviir,   SiEQon,   par   Dr.   Vincent  et  J. 

Humbert,  99 1 
Bolivia^ — 

Caracteres  BOismicoft  de  loa  Andes  y  del 
terrilorio  boliviano,  por  B.  Saavedra, 
56G  t 

M«^>Dografia  de  la  Provincia  de  MnCecas, 
por  R,  PaiedeB,  566  f 

Relttcioii  de  la  Provincia  d©  la  yirgea 
der  Pilar  de  Mcijo;?,  por  Padre  Maroio, 

Bom  bay- 
Pi  ague  in.  The  Recent  Epidemiot  of, 
by  H.  M.  Birdwood,  90  f 


Bombay — omUinuet  I 

Preaidency,  Brief  sketch  of  tJio  Meteo- 
rology of  the,  568  t 
Benin,  M,,  |ourney  in  the  Cbineiie  Empire, 

532;    Empire   Chinoid    Mission   Bonio, 

G77  t ;  Note  aur  lea  reaultata  g^ogra- 

pbiquea   de   la  miaaion  acoomplie    an 

Tibet,  077 1 
Bonney,  T.  G,»  Volcanoea,  their  Structure 

and  Signiflcance,  G87t 
BoQvalet,     E.,     Notes    sur     la    Gambie 

ftugledse,  SCO  f 
Borchgreviock,    G   E.,   Den   antarctiake 

exp^ition,  327 1;    expedition    to    the 

Antarctic,  8,  75,  437 
Borgu  — 

An  Unwrittf-n  Chapter  of  History*  The 
Struggle  for,  H80t 
Borneo,   Dr,   NieuweDhuia*    Ex  pi  oral  lo  Hi 

in,  532;  Recente expedition  acitntifiiiue 

duna  rile  de  Borneo,  par  Dr.  Nieuwen- 

huia,  t}78  f 
Borrow,  George,  and  bia  worka,  C87 1 
Boania — 

Par  lea  n>utc8  nouvellos  k  Toueat  de  la 
BoeTiie,  pur  E.  Hon  to  u-,  451  f 

Snow-line  in,  655 
Bosshard,  Dr.   K.,  Elmafeuer  und  Blitz- 

gefabr  im  Gebtrge,  \}1  f 
Boaworth,  G,  F„  Philippe  County  Readers, 

Essex  Paat  and  Preaent,  212  t 
Bot*iny  of  the   Northern    Kucbin   Hills, 

657 
Bottego,  Spedizione,  Comnmnicazioni  della 

Prtaidenza,  323t 
Boulger,  D.  C,  The  Congo  State,  or  tbe 

Growth  of  Civiliaation  in  Central  Africa, 

5(10 1;    Cougu   State    and    its    Critioa, 

561 1 

Bouquet  do  la  Grye,  A,,  Lea  Ballona- 
aondes,  688  t 

Bourdarie,  P,,  Lea  chemins  de  fer  Con* 
golaia,560t 

Bourdin,  L  ,  Le  Yivamis.  318  f 

Boutan,  L.,  L'instantane  dana  la  Pho- 
tographic aoiis- marine,  98  f 

Boutrrme,  A.,  En  Tranacaspio,  321  f 

Bouvet  ialand^  Antarctic  ocean,  298,  041 

Bow  lake,  upper,  Canadian  Rockies,  358 ; 

Bow  vailoy.  341 
Bowen,  Sir  G.  F.,  obituary  of,  438 
Bowldor-Paveraeut  at  Wilaon,  N.Y.,  by 

G.  K.  Gilbert,  681 1 
Braaiiey,  Lord,  Australian  Federation«6S3t 
Bray,  F*  de.  La  Chine  et  sea  besoina  au 
point  de  vue  de  rntilisatlon  dee  Beiges. 
320 1 
Braxil — 
ComiDeroe  und  Besourcca,  by  Hon  T.  L. 

Thompson,  95  f 
Dentaehe    Kolonisation    In    Brnsilien, 

6H2 1 
IndiauiTski^zen  Ton  H.  Florence,  von 

K.  von  den  Steiuen,  457  f 
Jean  Couain*a  Voyage  to,  M.  CorboiUer 
on,  C63 


700 


UTOEX. 


Brazil — conU'n  ued. 

Bepublikaitleohe  Brasilien  in  Yt^rgan- 
genheit  und  Gegenwaiti  von  O.  Can- 
Btatt,  B82 1 

Trade,  Fioances,  etc.,  of  (Foreign  Office 
Ecp.),  660 1 
Breretoiif  A.,  Administration  Report   on 

tho  Kail  ways  in  India,  558  t 
Brethextoo,  OaptAin  O.  H.^  Life  in  GJlgit, 

90t 
Bretochnelder,  E.,  History  of  European 

Botanical  Discoveries  in  China,  213  f : 

Map  of  China,  102 
Bridge,   Admiral    C,    ramarki   on   **Ei- 

ploration  in  the  Caroline  Islands,"  1^1 
Brighamf  Prof.»  The  Kuatem  Gateway  of 

the  United  States,  513  * 
Brinton,  Dr.  D.  G.,  Lingtiiatic  Cartography 

of  ihe  Chaco  Region,  217  1;  D  wart  Tribe 

of   tho    Upper    Amaxon,    217  f :    The 

Factors  of  Heredity  and  Eavironment 

in    Mun,    98 1 ;    Tlio    Peoples    of   the 

Philippines,  213  f ;  A  Reoord  of  Study  in 

Aboriginal  American  Laognagua^  455  t 
BriBbaue  and  Suburbs,  Street  und  Road 

Map,  333 
Britain,  Roman  Roads  of,  by  W.  B.  Faley, 

212t 
British  and  French  Spharc^s  in  Central 

Africa,  Deh'miti^itioii  of,  524 
British    and    German    Trader    for    1897, 

Resultfl  of  (Fbrtngn  Oflice  Ann.),  87  f 
Britiflb  Columbia — 

Altraverso  alia  Colombia  luglese,  by 
D.  R.  de  Simoue,  456  t 

Chart  of  Ahkaka  and,  by  H.  B,  Jentina, 
46i 

Pilot  of,  94  t 
British  Empire,  Tlie,  by  Sir  C,  W.  Dilke, 

462 1;    Britiiih    Empire    in   tho  Nine- 
teenth Century,  by  E.  Sanderson,  571 1 ; 

Relative  Growths  of    the    Component 

Parts  of  the,  by  S^ir  R.  Giffen,  G88  f 
British  Isles— 

Frequency  of  Rainy  Days  in  the,  by  R, 
H.  Scfitt,  213 1 

Submerged  Terraces  and  Kiver  Valleys 
bordering  the,  by  Prof.  Hull,  212  f 

Sub-oceanic  features  o^  the  ooaata  of, 
286 

Temperature   of   thi3,    by  A.   Bucban, 
557 1 ;  see  aUo  United  Kingdom 
British  Iderchant  Service,  etc.,  by  R.  J. 

CornowalUJones,  329  f 
Brousse,     E.,    L'Eoclave     eapagnole    do 

Idivia,  452  f 
Brown    and    Hooker   Mounts,    Caimdiaa 

Rockies,  345,  354 
Brown,  A,  8,,  Madeira  and  the  Canary 

Islands,  680  f 
Brown,  M.  W.,   The  Equipment  of  Ex- 
ploring Expeditions,  220  f 
Browne,  Dr.  C.  R.,  Ethnography  of  Clafe 

Island  and  Ipishtark,  319 1 
Brace,  W.  S,,  With  the  Yaohta  Blencathra 

and  Princttse  Alice  to  the  Barents  and 

Greenland  Bens,  685  f 


Bruges  et  Ic  nonvoau  canal  maritime^  par 

J.  Du  Fief,  317  f 
Bruges,  sa  procession  et  lea   traTaux  da 

port  de  Heyst,  par  V.  Pigache,  675  f 
Brunu,  Caplain,  Andre'e    Seaxoh    £zpe^ 

dition  untler,  200 
BruuD,  D.,  The  Care  Dwellers  of  Sotith( 

TuniJiia,  215  f  ;  note  on,  415 
Bryoe,  Dr.  G  ,  Sketch  of  the  Life  and  DW 
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...  do  rAmeriqae  ehaoda,  458  f 
Newell,  F.  H^  Mesa  Veida,  tl6t 
New  F«7  East,  Tha,  by  A.  Dsdsy,  213  f 
Newfoundland — 
Droits  de  U  Frnnoe  k  Terre-Nenvo,  561  f 
France  in,  by  P.  T.  McGrath.  323 1 
Inl^r^ls  fran^ais  k  Terre-Neure,  par  Q^. 
€raneaa,5e4t 
New  Guinea — 
British:    Annual   Beport   on,  by    SIf 
W.  Macgregor,  567  f;  not©  on,  540; 
British  New  Gnmea,  by  Sir  TT.  Mac- 
gregor,   683 1;     DisooTery     of    the 
Purari  River,  683  f;  Despatch  from 
Lieutenaut-GoTernor  rrporliog  Visit 
of  inspection  to,  d6  f ;  Despatch  .  .  . 
reporting  Visit  to  the  Owen  Stanley 
Range,  etc,   by  Sir  W.  Maenegor^ 
4581;  Gold  rush  to,  by  J.  F.  Bavan, 
96 1.  567 1 ;   Mr.   Levesey's  Journey 
in,  436 ;  Map  of  Easitom  PaH  of,  by 
Sir  W,  Macgregor,  333;    Beport  by 
Sir  H.  M,  Nelson  on  his  Visit  to,  567  f; 
Saguane,  by  Rev.  R.  Wardlaw  Thomp- 
son, 683  f 
Dutch :  Herr  St  VrAz's  journey  in,  198 ; 

Govenunent  of,  307 
GermaD  :  Die  Erziehung  der  Papuan  in 
Arbeitem.  von  Dn  O.  DempwoU( 
325  f  :  Karawtirra  in  derNen-Lauen- 
biirg-Gru|){je,  von  P.  Lsnghans,  326  f ; 
Exploration  of  the  OttUieu  Biver  by 
Lieut,  Tiippeubeck,  437;  Kaiaar- 
Wilhelm&-Lj*nd  Expedition,  Papeia 
on,  by  DauLkulmiiD,  Lauterbacb,  and 
Cobn,  218 1 ;  Nacbrichten  dber  Kaiaor 
WilhelnQa-Land,  G84  f 
Kaiser-Wilhtelms  Lmd  in,  Nachrichleo 
fiber,  684  t 
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New  Guineas— <?onh'nu«c2. 
Korwire     oder     Ahnenbilder      New- 

Guuieft'ti,  Ttin  Dr,  Serrurier,  458  f 
Beiie  niieh   New-Guineu,  too   E.    6t 

\Hz,  m  t 

Tbruugh  New  Guinea  and  the  Cannibal 
Countries,   by    H.     Cay  ley-Webster, 
90 1 
New  Haven,  The  Conrse  in  Geography  at, 

688t 
New  Mt'sico,  Beport  of  the  Goyeraor  of, 

324  t 
New  Sonth  Walea— 
Gold  Dfodgiiip^,  Notes  on,  eta,  by  J*  B. 

JtiP€|i2et»  218  t 
Lands,  Aiinual  Report  of  tbe  Depart- 
ment of,  326  t 
Mines  and  Agricullurei  Annual  Beport 

of  the  Department  of,  326  t 
Pablio  Works,  Report  of  tlie  Depart- 

meni  of,  326  f 
Rabbit-proof  Fences  in,  307 
TrigoDometrical  Survey  work  in,  306; 
Newton  and    Teall,  Meaeret.,   Additional 
Notes  on  Rwka  and  Fosalls  from  Franz 
JoBcf  Land,  96  f 
New  York  Central  railway,  522 
New  Zealand— 
Fleurs  dm  Antipodee,  par  B.  P,  Cognet, 

6  84 1 
Long   White    Cloud,   The,  by   W.    P. 

Beeves,  :^26  t 
Official    Tear    Book,    by    E.     J.    Ton 

Dadelszeti,  458  t 

Tablea  ...  for   Time   and   Height    of 

High  Water,  by  Captain  Goalen,  325 1 

Waudcrungeu  in  den  Siidlicheti  Alpen 

Nea-Sfelaodfl,    Ton    Dr,    Kronecker, 

326 1 

Ng&ml,  Lake,  Dr.  Pa8earge*B  joarneys  in 

region  of,  661 
Niagara  Falb,  Another   Episode   ia  the 
History   of,  by  J.  W.    Spencer,  323  f ; 
Utilizaliou  of,  by  T.  C.  Martin,  565  f 
Nicaragua— 

The  Nicaragua  Canal  in  ita  Commercial 

and  Military  Aapects,  95  f 
Nicaraguentiische   firdbeben,   tod    Dr, 

E,  Sapper,  682  t 
(Mcial  miip  of,  by  M.  Sonnenstem,  463 
Proposed  Nicaragua  Cunal,  435 
NickJes,  R.,  sur  la  teeioni^ue  dea  terraina 
Heoondaires  du   iud  de  la  Montague- 
Noirt\  87  t 
Nieuwenlmis,  Dr,,  exploratlous  in  Borneo, 
532;  La  recento  eipCHiition  acietititique 
daiiei  i'ile  de  Borneo,  678  t 
Nifevre,  La  ¥all«e  de  la,  par  J.  V.,  88  f 
Nigor^- 

CoaBt  Protectorato  und  der  deutsofaen 
Kolonie  von  Kameron,  Deutscb- 
engliiiohen  Grenze  zwischen  dem. 
Ton  Htjrr  v.  Befcaer,  215  t 
ConTontioo  Franco-AngLdiie  du,  455  t 
French  Euterprise  in  Africa,  PerBonal 
Narrative  of  Lioiit.  Hotirst  of  his  c^x- 
ploratioii  of  the  Niger,  455  f 

No,  Yl,— JlTKE,  18i*9,] 


Niger—  coniinued. 

In  the  Niger  Country,  by  H.  Bindloas, 

421,  560 1 
Jekris,  etc.,  of  the  Warri  district,  Note* 
on  the,  by  R»  K.  GrauTillo  and  F, 
Rotb,  560t 
Maps :  Carte  de  la  Boncle  du  Niger, 

par  Lieut.  Spicq,  691 
Niger  Coast  Protectorate,  Annual  Beport 
*      on  the,  G80  f 
Nikitin,  B.,  Bibliotb^ne  G^Iogtque  de 

laRusoie,  2llt 
Nile^ 

Mission    vers    le    Nil    Blanc,   par    C. 

Bonchampa,  679  f 
Nil  ens  kilder  af  skolebeatyrer,  by  C»  J. 

Skatlum,  322 1 
Beport  on  the  Nil©  and  Country  between 
Dongola    »   .    .   and   Omduiman,   by 
Count  Gleiohen,  562  f 
BeaerToir  and  Great  Dam  on  the,  432 
Upper,  Belgian  occupations  on  the,  70 
Ters  le  Nil  FiQU9^iJB,  by  M.  Castellan  i, 
note  on^  41B 
Nile-Cfingo  watershed,  Dr,  Cureau's  sur- 

Teys  OD  the,  69 
Nilsseu,  Captain r  didcorery  of  aup(>09ed 

new  island  otf  Franz  Jusef  Land,  74 
Nimmo,  J ,  The  Nicaragua  Canal  in  its 
Commeroial  end  Military  Aspects,  95  f 
Ningpo,  Trade  of  (Foreign  Office  Ann,), 

677t 
Nip>poldt,  A ,    Ein    verfahren    zur    bar- 
moniaohen    Analyse    erdmngn^tiaicher 
Beobaohtungen     nach     einheitlichem 
Plane,  687  t 
Nigbet,  John,  Railways  in  Burma,  etc., 

558  t 
Noetinger,  F.,  La  Suisse  ni^oise,  318  f 
Nordenakjold,   Baron,  The    Intttienoe    of 
the   Travels  of  Marco  Polo  on  Jacob 
Gastaldi's  Mapa  of  Asia,  3^6  *,  677  t 
Nordenskjflld*  O.,   Skildringar   fran   den 
STenska  Expeditiouen  till   Magellans- 
lilndern,  566  t 
Noriega,  E,»  La  Gcografla  del  Eatado  de 

Oaxuca,  457  f 
Norman,  J.  H.,  Tbe  World's  Exchanges, 

462 1 
Norse  Colonization  in  America,  by  M.  A. 

Shipley,  687 1 
North  Fork  river,  Canadian  llockiee,  364 
North  Polar  Regions  :  nee  Arctic 
Northampton,    Weiitern    Australia,  Geo 
logical  Map  of,  by  A,  G.  Maitland,  464 
Northern  Hemfsphere,  On  tbe  Asymmetiy 
of  the,  by  Prof,  Suesa,  328  f ;  note  on, 
308 
Norway — 
Botaniflke  under30gel£er  i  S0ndQords  og 

Nordfiorda,  af  O.  Duhl,  556  f 
Jahrbucli  dos  Norwegibchen   Meteoro- 

logiflchen  Inetituts,  452  f 
Maps:    Generdkart   over  det   aydlige 

Norge,  463 ;    Norwegian  Chiirts,  4tJ4 
New  Clioiba  in,  by  K  C.  Oppunheim, 
556  t 
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Korv^ge  et  6uM<?,  fxar  U.  Koht,  556  f 
Promenades  en  Nurvtige,  par  J.  lioi^ftt, 
452  t 

NoTaya  Zemlya.  Flowering  Plants  of,  by 
Oilonel  FeiMtin,319t 

NoTitKlci,  Mm  jotirDey  in  Central  Aaia,  658 

Kj&rubonds,  Lake,  534 

KyAsn-Taiigftujika  Botmdatr,  List  of 
Lftlitudes,  etc.,  of  Trigonometrical 
Stations,  594 ;  Nviitt-TaugaQyikA  Flar 
teau,  by  Caritain  Botleau,  577  * 

}7yaM  and  Tanganyika,  Anglo-German 
Boondary  Commiefiinn  between,  304 ; 
Enire  lee  lacs  Nyasaa  et  Tanganika, 
500 1;  Note  on  the  heigbta  of,  aboTo 
Bea*levta«  by  Captoin  Qoee,  623  * 

Nyaaa,  Lcike,  Cool  District  nortb^west  of, 
Horr  Zf-nke's  risii  to,  73;  Fatber 
Adtbrns'  Journeys  north  and  east  of,  432 


O. 

•Oaxaua,  La  G*N>grafl»  del  i-latado  de,  par 

E.  Noriega,  457  f 
Ob-ExpeditioD     w'abrend    dfs    Sommen 
1895,  Nach  Fedorofi*und  Kondratoricfa, 
214  t 
Occian  ourronts-^ 

Un  erecio  geodinimioo  de  la  cxjiriente 
antartioa  Americima,  por  J.  Balta,  98  f 
Ooeanography — 

Distanoet  tnoyennes  k  la  Gdie  dans  les 

Oceans,  par  J.  do  Windt,  328  f 
Exploration  of  iha  Intermediate  Depths 

of  tbe  Ocean,  by  U.  Murray,  147  • 
Jahrei*Isoth6rmen    .    .    ,   der  Meerea- 

oberflaohe,  von  \V,  Koppeiii  98  f 
Oa-eanograpbiflcheu       Aufgaben       dor 
deutttoben    l^ufdoe* Expedition,    von 
O.  Zacharias,  98  f 
Progress  of,  4,  5 

Besnlts  of  the  Aastro-Hnngarian  Deep- 
Sea    Expeditions,  by   Dr.    Xatterer« 
^8f ;  results  of  tbe  German  Deep- 
sea  expedition,  647  ei  aeq. 
Bnrface  Water*  of  the  Ocean,  Annual 
Riiuge  of  Temperature  in  Ike,  by  Sir 
J.  Murray,  98  f 
Tidal   Becontlary   Undulations,   Origin 
of,  by  F.  N.  Denison,  56^  t 
Oceans^ 

Exploration  of  the  iDtt^rmediate  Depths 

of  tho  Ocean,  by  U.  Murray,  686  f 
Mean  Di»t4tuce»  from  tbe  Coast  in  tbc, 
Dr*  do  Windt'ti  calculations  on,  665 
OdMabraun  iLtvu-fleld,  5U2 
Ohio  and  Lower  Mksisaippi,  Traniiport  of 

Coal  on  the,  by  J.  H,  Bartlett,  565  f 
Ohlin,  A.,  Om  antarktiska  f%rder  ocb  An- 

tarktJB,  459  f 
Olsen,  O,  T.,  The  Fisherman's  Nautloal 

Almaoao,  SUO  t 
Omdormau^  by  Major-General  F.  Maurice, 
92  t ;  Otudiirman  et  Faohoda,  le  8oudau 
^gyptien,  etc.,  par  Dr,  Eouire,  455  f 


Oaimanney,  Sir  E.,  Temarka  on  propooed 

Antarctic  Expedition,  15 
Ophir,  Letter  from  Major-Genefal  Haig 

on«  551 
Oppenheim,  E.  C*  New  Climbs  in  Norway, 

55fit 
Oppeoheim,  L.,Tbe  Tirah  and  Khartoum 

Expeditions,  101  f 
Orbe   Novo,  De,  par  P.  M,  d*Anghiera. 

tradnite.  par  P.  Gaffarel,  99  f 
Ordnance  Survey  Haps  of  England  and 

Wales,  101, 22L  332, 462.  572,  690 
Oriental  Catalogues  of  New  and  Seoofod- 

Hand  Books  on  Sale,  by  Kegon  Paul, 

Trenoh  &  Co.,  319  t 
Orinow,  In  the  Valley  of  the,  by  M^or 

S,  Pdterson,  39  • 
Orleans,  Prince  H.  d\  Une  visiU  A  PEm- 

pereur  Menelick,  •154 1 
Orograpbical   South   Africa,   The  ••Dia- 
gram "  Hand  Maps,  by  B.  B.  Diokenson, 

691 
Ortroy,   F.   van,  Protectorats  et  spb^rea 

d'influeuoe  en  Afrique,  455  f  ;  note  os, 

418 
Ostenfdd,  C.  En  Nat  paa  Jan  MayOQ,  96  f 
Ostreich,  Dr.,  exploration  in  the  Balkan 

Peninsula,  301 
O'Sullivan,  M.,  trip  through  Hunan,  67 
Ottilien  River,  New  Guinea,  Exploration 

of  the,  by  Lieut,  Tappenbeok,  437 
Oubangui    an   Nd,  De  l\  Lea  missiona 

Liotiird  oL  March  and,  323  f 
Owen,  L,  A.,  Oaxa  Kci^ioQs  of  the  Osarki 

and  Bla^k  Hills,  3241 
Owen»  R.,  Madeira  Waterways,  93  f 
Oxford,  University  of.  School  of  Geogrmphy 

at,  480 
Oxus— 

Course  of  the.  Prof.  J.  Walther  on  thc^ 

m 

Oxuflproblem  in  bistoriscber  und  geo- 

logtHcher   Beleuohtnng,   von    Dr.   J. 

Walther,  321  f 
Sources    of    the,   53,  54;    letter  from 

Lord  Curzon  of  Kodleston  on,  441 ; 

Licut.-Gfilouel  Trotter  on  tbe,  442 
OKarka  ond  Black  HiUm,  Cave  Bogiona  of 
tbe,  by  L.  A.  Owen,  324  f 


P. 

PAOtFIO— 

Coming  Struggle  ia  the,  by  B.  Taylor, 

220 1 
Piiysiographiiohe    Probleme,    8alsg»- 
halt  ,  .  .  deH  Paeiieehen  Oseana^  voo 
A,  Lindenkohl,  569  f 
Pilot  GharUi,  104,  224 
Pa  hang,  Aniiiiiil  Report  of,  by  H.  Clifford, 

213t 
Pail  lot,  E.,  Voyage  au  pays  des  Crotaee, 

319  t 
Palenque,  Aus  dem  Inschriftentempel  wn, 
von  E,  Fcirdtemanu,  457  f' 
I  Palatine     aud     Syria,    Handbook     fo« 
I      Travellers^  by  JL  Baedeker,  215  f 
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pAley,  W.  B.,  Rointui  Boads  of  Britain, 

212  t 
Patnirfi — 

Golovin,  M.t  jonraey  to  the»  658 
Lieut.  OlufBen's  expedition  to  the,  302 
Pamir  Boundary  CcHDmiftsion,  Proceed* 
iDfra   of  the,  50;  letter  from  Lieut- 
Colonel  Trotter  ou,  442-448  ;  Report 
on  tbe,  hj  Gerard,  HoMioli,  WalLab, 
and  Aiopck.  320 1 
Triiingulftting  in  this  474 
Pananift,    latliraUB    of,    Nicaragua,    ©tc, 

Canal  Routes,  by  T.  W.  Hiiret,  682  f 
Papa^ueria,  by  W.  J.  McGee,  2  J  fit 
Papua :  $w  New  Guinea 
Parii^uay^ 
Maps:    La  Rfcpublique  du   Paraguay^ 
par  0-  Romero,  102 
FaraguajAu  Utopia,  To  the,  by  Ber.  F 

HaAtinge,  95  f 
Paraiiaa  river,  Miuai  Qeraes,  662 
Pftria — 

Contv*«  Practioal  Guides,  Pocket  Guide 

toParia,675t 
Paiia  Geographical  Society,  Awards  of 

the,  for  189£>,*tj67 
Ee'gioti   PariBienue    orieotale,    par    O. 
llarre,  675  t 
Parker,  E.  H.»  Nepaul  and  Cbina,  213  t 
Pajj-de-CalaiK,  Existe-t  il  de  la  bouilledant 

le,  par?.  Combos,  3J9t 
Pa»8argo,  Dr,,  journeyfl  ia  South  Africa, 
661 ;  iiber  seine  Reifien  in  Siid-Afrika, 
681  t 
Patagonia — 
Dr.  SbefTen'B  Expedition  is,  663 
Expedioion  explnradora  del  rio  Cianea, 

por  Dr.  J.  SieffeD,  95  f 
Expedition  to.  Dr.  Stetren's,  436 
GliiciakTBcbeitiungen    BUdpatagonieaB, 

von  Dr.  Uauthal,  566  f 
Patagouieu  und  defweu  Bewohner,  von 

J.  Greger,  566  f 
Viajea  i  EfttudioB  en  la  rejion  hidro- 
griUca  del   Rio  Fuelo,   por   Dr,    J, 
ISrtffeu,  3lil  t 
Weaterri,  Dr.  Moreno^s  exploratlauB  in, 
197  ;  Dr  Steffen'a  work  in,  198 
Pat«raon,  Major  B.«  In  the  Vailey  of  tlid 
Orinoon,  3y  *  ;  In  the  Wilda  of  Vene- 
zuela, 217 1 
Pftulii»cbke,  Dr.,  Begleitwort  zur  Karte 
der  Graf  Ed.  Wiirkunburg'a  Reiaerouton 
in  Britiftoh-  Ost- Afrikii,  322  t :    Graf  Ed 
WickenbiiT>^^'«  ItLnaorfnittn  in  Britiaoh* 
Oat-Afrika  und  Bomillaiide,  691 
Pa  vie,    A,,    BIiBaioa    Pavio    Indo-Ohine, 

678 1 
Payne,  E.  J^  History  of  the  New  World 

called  America,  456  f 
Piiyne,     F,     O.,     Geographical    Nature 

Studiee,  etc,  688  f 
PearyX  Lieut,  (biography),  688  f  ;  expe- 

ditioci  to  North  Pole,  7 
Pecb,  T..  Kap  **  Deahnew/'  biaher  "  0»t- 

kap,*2l4t 
Peel  river,  North-Weat  Caoada,  435 


F^mg,  biatoire  et  dewription,  par  A. 

Favier,  453 1 
Penck,  Dr.   A.,   Biography  of  Frederick 
Simon  V,  462  t ;  Beidebeobaohtungea  am 
Canada,  456 1 
Peneplain,  The.  by  R.  8.  Tarr,  97  f 
Fenn,   CDmuiander    A.    S.,    Tha    Arctic 

Pilot,  vol.  i.,  2l8t 
Pennsylvania  road,  523 
Pensa,  H,,  La  France  an  Bahr-el*Qhazal, 
92 1 :   Les  Chemiun  de  fer  da  Plndo- 
Cbine,  678"t 
Perak  Administration  Report,  by  J.   P. 

Bodgert  213  f 
PeripluB,  Traduit  par  J,  Mcrtenfl.  461  f 
PoTowne,  J^  T.  W.,  RuBaian  Hosta  and 
English  Guests  in  Ceotral  A^ia,  214  f 
Perry,  J.  H.,  PhyBioal  Geogiapliy  in  High 

Schools,  688 1 
Persia — 

Captain  Sykes'  journeys  in,  656 
Oazavan  Boutefi  and  Road  Makinj^  in, 
by  Lieut.-Coloiiel  H.  L.  Wells,  213  f 
Trade  Routes  in,  by  A.  Hotz,  678  t 
Peraian  Gulf,  Former  Trading  Centres  of 

the,  by  Captain  A.  W,  Stiffe,  294  ♦ 
Peru— 

ColonisaeioQ  del  Nckste  del,  por  A.  de 

Montferrier,  683  t 
Geografia  fisioa  (del  Selior  Baimondl), 

95  t 
Itiuerario  de  los  vlajes  de  Baimondl  en 

el  Peril,  683  t 
Ultlmoe  dfaa  colonial es  en  el  Alto-Pcra, 

por  G,  Ben^- Moreno,  683 1 
Vi!i  interoccs^nica  central  del  Peril,  by 
J,  B.  Figueroa,  825  f 
Pettersson,    Fnit,    0.,    Om     Atlaniiska 
oceaucn»    inflytaode    pa    vart    vintar- 
klimat,  328  t : 

Znr    Methodik  der  hydrographisohen 
Forachung,  98  f 
Pfaundler,   L.,   Ueber  einen   Erdbeben- 

Registrator,  etc.,  219 1 
Phene,  Dr.,  Place- Names  in  and  around 

Rome,  etc.,  320  t 
Philip,   G.,   "Doilv  Mail*'    Commercial 

B£ap  of  China,  102  t 
Philippines — 
Arehipel  der  Philippinen,  von  Dr.  F.  t* 

Lo  Mounior,  2H  f 
Balan-Archipel  nud  die    Babuyanen- 

laseln,  von  F.  Blumentritt,  4M  f 
Cyolon^adan^  f  arrhipeldes  PhilippiQes, 

par  V,  Greoot,  678  t 
Erupoiun  del   Vulcan    MayiSa,    por  J. 

Coronas,  G78  f 
Letter  from  G.  Davidaoa  on  the,  669 
Maps ;  Province  of  Cavite,  574 ;  Karto 
der  Philippinen,  von  A.  Uartleben, 
690 
Peoples    of    the,    by    D.    G.   Britttoa, 

213  t 
Philippine  Lilaads  and  their  People,  by 

Dean  0.  Woroeater,  321  f 
Yesterdays  in  tiie  Phllippinee,  by  J.  E. 
Stevens,  214  f 
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FhililMi'  Comity  Boidfln,  'Emm  PM  and 

Tnuni,  by  G.  F.  Bofwoiflu  212 1 
Fhotogmpliie  loai-iiHffine,   l4*iiidhmtifrf 

dans  1%  do  L.  BoDtftn,  96 1 
Fbotogimplio-^ 
A]Mk%  RoUnton  Bongo  ia,  lij  H.  T. 

Biii]a,104 
Oolombio,  Bopnblio  oC;  bj  S.  Qlodhin, 

886 
HoiVatohowan  BiTor  Bogioo,  Ooiiodioii 

Bookioo,  bj  W.  D.  Witooz,  676 
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